BEIENTIEIG Linnany ann ae 
NATIONAL SCIENCE DEVELGEMENT Dial 


Vor. 101, Nos. 1-2 MARCH-JUNE, 1972 


THE PHILIPPINE 
- JOURNAL OF SCIENCE 


MANILA 
GOVERNMENT PRINTIHG OFFICE 
i9 


NATIONAL SCIENCE DEVELOPMENT BOARD 


FLORENCIO A. MEDINA, M.S., Chairman 
Peoro G. AFaBLE, B.S.C.E., Acting Vice-Chairman 
fats and Executive Director 


MEMBERS OF THE BOARD 


Pepno G, Aranin, B.S.C.E. Grorcs T. Manceto, B.S.B.A. 
Liprapo D. or, PH.D. MANUEL R. Moxsstvp, B. S. S. T. 
Jose M. Lawas, - PH.D. Juan S. SALCEDO, Jr., M. 


Sarvavor P. Lorez, PH.D. Joss R. Vi co, Pn. D. 


NATIONAL INSTITUTE OF SCIENCE AND TECHNOLOGY 


Jose R. Venasco, PH.D, Commissioner 
Agricultural Research Center Industrial! Research Center 
Chane R. BALTAZAR. PH.D. Teure Lu. SANTILLAN, B.S.M.E. 
Director Director 


Medica! Rescarch Center 
Victora A, Masitudcan, Piar, D. 


Biologica! Research Center 


Director 
Food & Nutrition Research Center Test & Standards Lahoratories 
Conrapo RN. PascuaL, M.D., M.P.H. Joss P. Praxas, B.S.C.E. 
Director Chief 


THE PHILIPPINE JOURNAL OF SCIENCE 
Published quarterly by Uie. National Institute of Science & Technology 
(Formerly Bureau of Science) P.O. Box 771, Manila, Philippines 
giron 
Ciare R. Barraza, Pu.D. 

ASSOCIATE EVITORS 
Antonio D. ALONTE, M.S.; ILEANA R. F. CRUZ, A. M.: GUILLERMINA 

j Masarac, M.S. 

MANAGING EDITOR 
ANGEL Y, Liga, D.S.C. 
CONTRIBUTING EDITORS 


Agriculture 


Faustino S. MowsALYAS, D. V. M. 
Faustino T.`ORILLO, PID 


Geology 


EpisERTO D. Reres, PH.D. 
Anthropolegy 

ALrREDO E. EVANGELISTA, M.A. 

ROBERT B. Fox, PH.D 

Prank Lynen, Pir.D. 

E. Arsenio Manuri, Pu.D. 


Botany 
Jose Vera Santos, Pu.D. 
MAGDALENA Cantons, PH.D. 
BENITO S. Viucara, PH.D. 


Chemistry 
^ WENDEL Y. Lin, Pi.D. 
BIENVENIDO T. MIRANDA, PH.D. 
Aurespo C. SANTOS, PH.D. 
Nutrition 
Carmen Lt. INTENGAN, PH.D. 


JOSEFINA B. Jayme, PH.D. 
Sont Y. og Leon, Pit.D. 


EMMANUEL T. Sy 
Marro H. Turaz, PH.D. 
Medicine 


Lericia T. 
SatrrA Ca. 


Victor VALI 


LA, M.D. 
ierobiotogy 


Lourens E. Canros, ALD. 


r Scienco 
MANGE , Pad. 
Igarra Santos, PAD. 

Jos. Torres, M.S. 


Zoology 
Carmen G. Kanari, Pu.D, 
Ervira Tan, PRD. 
CARMEN C. VELASQUEZ, PH.D. 


? 
? 
i 
i 
4 


" THE PHILIPPINE 
JOURNAL OF SCIENCE 


MARCH-JUNE, 1972 Nos. 1-2 


LABORATORY SCREENING OF LOCAL STREPTOMYCES 
ISOLATES FOR ANTIBIOTIC ACTIVITY AGAINST 
XANTHOMONAS ORYZJE (UYEDA AND ISHI- 
YAMA) DOWSON AND PYRICULARIA 
ORYZÆ CAV. 


By PATROCINIO SEVILLA-SANTOS 
National Institute of Science and Technology, Manila 


and 


WILFREDO L. BARRAQUIO 
National Researeh Counci of the Philippines, Quezon City 


TWO PLATES AND TWO TEXT FIGURES 


ABSTRACT 


Thirty-six Streptomyces isolates showed varied degrees of antibiotic 
activity against Xanthomonas oryzæ, the causal organism of rice leaf 
plight. In the test on Pyricularia oryzæ or the organism causing rice 
blast only 39 isolates showed w ic setivity. Against both patho- 
gens, 85 isolates were found active in varying degrees, Twenty-nine 
isolates were found promising antibiotic producers. Medium I was 
found best for production of antibiotic substances against X. oryze. 


INTRODUCTION 


Antibiotics have shown great prospects in the control of rice 
diseases, principally bacterial leaf blight caused by Xanthomonas 
oryze (Uyeda and Ishivama) Dowson and blast caused by 
Pyricularia oryze Cav. In Japan, for example, blasticidin S 
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place of maltose or glucose. All the media were adjusted to 
pH 7.0 to 7.2 before sterilization at 121°C for 15 min. 


TABLE 1—Fermentation media used in shake-flash screening. 


Medium * 


Ingredients 


* Amount of ingredient is expressed in percentage, 


The flasks were incubated on the reciprocating shaker and 
the culture brew sampled on the 3rd, 5th, and 7th days. The 
samples were tested for antibiotic activity by the paper-disc 
assay as used by Pridham et al (1956). Sterile 6.5-ml paper 
discs were dipped into the culture brew and were placed equi- 
distant with each other on the agar surface of the assay plates. 
Incubation of plates and determination of antibiotic activity 
were done in the same way as in the primary screening. 


RESULTS AND DISCUSSION 


Primary screening. The primary screening was conducted to 
(a) find antagonistic Streptomyces isolates, (b) classify the 
degree of antibiotic activity, and (c) select the promising 
isolates for the next screening. 


A total of 272 Streptomyces cultures was tested for their 
antibiotic activities in the solid medium against the two plant 
pathogens. One hundred sixty isolates or 58.8 per cent were 
found showing inhibitory action of varying degrees against 
either X. oryzæ or P. oryze or both. Regardless of the test 
organisms used, this percentage of antagonistic Streptomyces 
is higher thàn what Santos and de Leon (1962) and Emerson 
et al (1946) obtained. No conelusion, however, can be drawn 
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about the abundance of the anti-Xanthomonas and anti-Pyri- 
cularia Streptomyces in Philippine soils because of the limited 
number of isolates tested. 

The antibiotic activities of the 160 active isolates were classi- 
fied according to size of inhibition zones produced (Table 2). 
“Very Strong” activity was assigned for zones of inhibition 
ranging from 41 mm and above, “Strong” activity for 30 to 
40 mm, “Moderate” activity for 19 to 29 mm, and “weak” 
activity for 18 mm and below. It was found that of the 36 
isolates that exhibited activity only against X. oryzx, 10 gave 
Strong activity, 16 had Moderate activity, and 10 had Weak 
activity. Not one of the isolates gave Very Strong activ 
On the other hand, of the 39 isolates found active only against 
P. oryzæ, 2:had Very Strong activity, 18 had Strong activity, 
17 had Moderate activity, and 7 had Weak activity. 

Jt will be noted that some isolates exhibited antagonistic action 
on both P. oryze and X. oryz&, a fungus and a bacterium, 
respectively. This kind of action, according to Emerson e£ al 
(1946), may be attributed to the production of a single anti- 
biotic or the production of more than one. Table 2 shows 
that of the 85 isolates found possessing such property, 2 had 


Tarte 2.—Distribution of activity of 160 Streptomyces isolates. 


AMETE Nen 


1 Activity was classified according to size of inhibition rone—very strong, 41 mm and 
above: Strong 30-40 mm: Moderate, 19-20 mm: and Weak, 18 mm end below. 

a Data based on the highest zone of inhibition produced by the isolates against P. 
oryze or X. oryrm. 
Very Strong activity, 25 had Strong activity, 47 had Moderate 
activity, and 11 had Weak, activity. Since most, antibiotics 
so far reported are effective against either P. oryzz only or X. 
oryze only, the investigation on the possibility of producing 
antibioties active against both pathogens would be of much in- 
terest. E : 
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From the 160 active isolates, selection of the promising iso- 
lates for the secondary screening was made. A total of 52 
isolates, 4 of which have Very Strong activity and 48 which 
have Strong activity (Table 2), was chosen. "Their sources and 
antibiotic activities in the solid medium against the two plant 
pathogens are shown in Table 3. 

Plate 1, figs. 1 and 2, shows typical growth inhibition of 
X. ori and P. oryzz by the Streptomyces isolates grown in 
solid medium as tested by agar-plug assay. 

Secondary screening.—The secondary screening was em- 
ployed to («) determine which of the isolates could show anti- 
biotie activity in shaken liquid media, (b) classify the degrec 
of antibiotic activity, (c) select the promising isolates for fur- 
ther studies, and (d) obtain information concerning media 
requirements for antibiotie production. 

The results of the experiment show that all except 5 of the 
52 isolates produced culture liquors that exhibited activity of 
ing degrees against the two pathogens. The failure of the 
5 isolates to produce active culture liquors may be due to un- 
favorable media, pH, temperature, ete. This phenomenon caa 
be observed in the work of Emerson et al (1946) when anta- 
gonistie actinomycetes and molds were grown in liquid culture 
media. 

The antibiotic activities of the isolates were classified in the 
same manner as in the primary screening. Out of the 47 iso- 
lates that produced active culture liquors, 29 exhibited Stroug 
and Very Strong activity in at least one of the media against 
at least one of the test organism as shown in Table 4. Al 
these isolates were considered for further studies. The data 
on the remaining 18 isolates which produced Weak to Mode- 
rate activity in at least one of the media against at least one 
of the test organisms were not presented because too much 
Space would have been required. 

Of the 8 liquid media used, it is apparent from the results 
that Medium I is the best for production of antibiotie sub- 
Stances by the isolates against X. oryzz in that highest per- 
centage of total active isolates as well as highest percentage 
of isolates that gave Very Strong and Strong activity was 
obtained (Fig. 1). On the other hand, none of the media proved 
superior to the others for production of antibiotic substances 
against P. oryzi as shown in Fig-2. Though.Medium II has 
the lowest total percentage of active isolates, it seems to be 


111-2  Sevilla-Santos and Barraquio: Streptomyces Isolates 7 


TaBle 3.—Antibiotic activity of 52 Streptomyces isolates tested iw solid 
medium against fwo test organisms, 


Test organism 


Scurce Isolate number | 
P, oryrie 


+++ 
+++ 


+++ 


Silavg, Cavite -. 


amgas 
mhosnga 


(Strong), 


Ledeno:  4opci(Very Strong), inhibition of 41 mm and above; 4 
inhibition of O mm; ++ (Moderates), inhibition of 1» desu; 
(Weak), inhibition of 18 mm and below; — (Inactive), no inhibition, 


‘suitable for antibiotic production in that it has. the highest 
percentage of isolates with Very Strong activity. Other media 
such as Media 1], IV, V, VIL and VIII failed to favor pro- 
duction of antibiotic substances with Very Strong activity 
against the pathogen. For any particular isolate, however, 
{here seemed to be a medium really. suitable for antibiotic 


production. : ee 
i Typical growth inhibition of X. oryzæ and P.coryze by active 
culture brew-of: the-isolates-as ee ~the--paper-dise assay 
js shown in Plate 2; figs: 1.and 2. --~- 


Tans 4—Antibiotic activity! of entiure liquors of 29 Streptumpces isolates in eight. fermentation media against 
two teat organisms. 
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x ion zone obtained from three samples tested, 

Note: Tho 23 isolates which gave negntive to moderate activity againet the two test organisms in 
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Fic. 1. The degree of antibiotic activity of the Streptomyces isolate in 
eight fermentalion media against X. oryza. 
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Fermentation Medien 


Fic. 2. The degree of antibiotic activity of the Streptomyces isolates 
in eight fermentation media against P. oram. 
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SUMMARY 


Out of 272 Streptomyces isolates tested for antibiotic activity 
in the solid medium against the two rice plant pathogens, 36 
were found active in varying degrees against X. eryze only, 
39 against P. oryze only, and 85 against both pathogens. 

Of the 52 isolates tested under the shake-flask screening 
using 8 liquid media, 29 were found to be promising antibiotic 
producers and were considered for further studies. 


Ot the 8 liquid media used, Medium I is the best for pro- 
duction of antibiotic substances by the isolates against X. ory- 
zæ. No medium proved superior to the others for production 
of antibiotic substances against P. oryze. 
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ILLUSTRATIONS 


PLATE 1 


Showing inhibition zones as clear areas around the agar plugs 
of Streptomyces isolates against X. oryzæ. 


on zones as clear areas around the agar plugs 


of Streptomyces isolates against P. orze. 


PLATE 2 


as clear areas 
dipped in culture brew of Streptomyce: 


as clear a 
dipped in culture brew of Streptomyces 


around the paper discs 
solutes against X. oryze. 


around the paper dises 
solates against P. oryzæ. 
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SESIBLA-SAN TIS AND D 


PLATE 2. 


CLINICAL EVALUATION OF NIST-PRODUCED 
ALLERGENIC EXTRACTS. 


Part I. HYPOSENSITIZATION INJECTION TREATMENT WITH 
POLLEN EXTRACTS 


CAR LAUREL, and JOSEFINA B. MANALO 
"wee and Technology, Janita 


By Exnonora P. DACANAY, 
National Listitute of 


ABSTRACT 


ion treatment for at least a year with yard 
[Elewsiue indica (L) Gaertn], amorseeos (Andropogon aeiculutus 
, alabang X [Dicanthinm aristatum (Poir) C.E. Hubb.], bermuda 
geass [Cywodon dactylon (L.) Pers], and urai weed (Amaranthus spi- 
nasus Linn.) was undertaken in 22 patients with allergic perennial 
or nonseasonal rhinitis and/or nonseasonal asthma. Significant improve- 
ment was noted in 74-per cent rhinitis patients and in 69 per cent 
of asthmatic patients. Except for a few unpleasant symptoms due to 
intolerance to the dose concentration in a few patients, no further 
untoward reactions were noted from the prolonged use of these NIST- 
prepared allergenic extracts. 


Tu a previous study (Dacanay and Artiaga, 1969) it was re- 
ported that skin tests done on 120 individuals with allergic res- 
piratory disease using pollen extracts prepared in the National 
Institute of Science and Technology from 22 of the must abun- 
dant and widely distributed grasses and weeds in the greater 
Manila area revealed that more than half of the test subjects 
gave positive skin reactions to yard grass [Eleusine indica (L.) 
Gaertn.], amorsecos (Andropogon aciculatus Retz.) alabang X 
[Dieanthium aristatum (Poir. C. E. Hubb.], carabao grass 
(Paspalum conjugatum Berg.), bermuda grass [Cynodon dac- 
tylon (L.) Pers.], crab grass (Digitaria sp.), and urai weed 
(Amaranthus spinosus Linn.). As a result of this observ- 
ation, the present study was started with the objective of 
determining the therapeutic value of the aforementioned ex- 
tracts in such patients and to note, at the same time, if there 
may be untoward reactioons or effects arising from the long- 
term use of such extracts. 

This report deals with observations made on 22 patients 
with allergie asthma and/or allergie rhinitis who had given 
positive skin reactions and subsequently received one year 
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hyposensitization injection treatment with NIST-prepared ex- 
tracts of yard grass, amorsecos, alabang X, bermuda grass, 
and urai weed. These five extracts were selected among 
the seven previously mentioned which gave the most number 
of positive tests mainly because they are the most abundant 
plants in the Manila area. Recent investigations had also 
shown that these plants were among those which gave the 
largest number of pollen per floret and had high total rating 
of pollen production (Manalo and co-workers, 1969). 


MATERIALS AND METHODS 


Pollen exiracts.—Extracts from the pollen of four grass 
species and one weed specie were used for skin testing and 
hyposensitization injection treatment. These consisted of the 
following: yard grass [Eleusine indica (L.) Gaertn.], amor- 
secos (Andropogon aciculatus Retz.), alabang X [Dicanthiwn 
aristatum (Poir.) C.E. Hubb.], bermuda grass {Cynodon dac- 
tylon (L.) Pers.], and urai weed (Amaranthus spinosus Linn.). 

The concentrated extracts were prepared according to the 
method described by Laserna et al (1966). Coca’s solvent! 
was used for extraction and Evans’ buffered saline solution? 
used as diluent for the intradermal skin test and hyposensiti- 
zation treatment solutions. 

The diluting fluid is made by mixing one part of Solution 
I, one part of Solution II, and eight parts of distilled water. 

Test subjects.—The 22 patients consisted of 14 females and 


8 males, with ages ranging from 4 8/12 to 64 years. Sixteen 
patients had combined perennial allergic rhinitis and asthma, 


*Coca’s alkaline extracting fluid (Vaughan and Black, 1954) 


NaCl .. 5.00 g 
NaHCO, 240g 
Phenol 4.00 ec 
Distilled water to make ce 
"Evans' buffered saline (Vaughan and Black, 1954) 
Stock solution No. T 

NaCl .. 50.00 g 
KH,PO, .. 3.63 g 
Na4HPO,12H,0 14.31 g 


Distilled water up to 1000 ec 


Stock solution No. II 
Carbolic acid, 4 per cont 
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three had perennial allergic rhinitis, and three patients had 
asthma only. Duration vf rhinitis ranged frem 3 months to 
33 7/12 years (average—13 8/12 years) while that of asthma 
ranged from 5 months to 21 7/12 years (average—-10 7/12 
years) before admission to the study. Fifteen patients also 
had a past or concomitant history vf skin allergies. 

Clinica} diagnosis of allergic respiratory disease was de- 
termined from the patient's history and physical examination 
supported by the finding of blood and/or nasal eosinophilia, 
a positive allergie family history, and positive skin tests to 
the pollen extracts under study. ‘These patients also gave 
positive skin tests to house dust. Chest x-ray was also done 
to, eliminate the presence of other nonallergic pulmonary 
diseases. In case of blood eosinophilia, feces examination was 
done to rule out the presence of parasitic infestation as a 
cause of eosinophilia. Scratch tests using the pollen concen- 
trates and intradermal tests using 10 PNU ?/ml and 100 PNU/ 
ml dilutions of the pollen extracts were done on each patient. 
Post-treatment blood examination, nasal smear and skin tests 
were also made on each patient. 


Pulmonary function tests using the McKesson-Vitalor (Mo- 
del VC-25A) to determine the forced vital capacity for the 
first, second (FVC i9) and maximum expiratory flow rate 
(MEFR) were done on each asthmatic patient before and 
after hyposensitization treatment. The best of three trials 
was recorded for each patient. 


Hyposensitization treatment procedure.—A mixture of the 
five aforementioned pollen extract materials was p pared from 
their pollen concentrates with Evans buffered solution as di- 
luent. This material was injected hypodermicaly into each 
patient generally at j-week interval, using a starting dose of 
0.025 to 0.05 ml of a 5 X 10% to 5 X 10? PNU/ml dilution 
depending on the sensitivity of the patient, with weekly in- 
crements of 0.025 to 0.05 ml. After reaching a dose of 0.225 
to 0.25 ml, the solution was changed to the next higher one of 
ten-[old strength and weekly increments. given as before. This 
procedure was followed for as long as the dosage increase was 
tolerated until the maintenance dose was reached and the pa- 
tient had received at least 1 year of injection treatment. None 
of these patients received dust injection treatment before and 
during the period of pollen injection therapy. 


34 PNU = 0.00001 mg protein nitrogen. 
080259——2 
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Assessment of treatment results, —This was based on the 
following: (a) an evaluation of the weekly progress forms ac- 
compiished by each patient indicating the amount of daily 
medications taken and other treatment, personal observation 
of daily condition and other pertinent intormation regarding 
limitation or restriction of activities like absence from school 
or work, hospitalization, ete. Each patient was told to con- 
tinue with the usual onvironmental and dietary control meas- 
ures, as well as the symptomatie medications taken Whenever 
necessary, previous to his inclusion in the study. 

A score system was devised in order to make it more con- 
venient for the observer to quantify numerically the patient's 
progress in terms of frequency and severity of symptoms as 
well as medieation requirements, The symptom score used 
was as follows: three points for each severe asthmatic at- 
tack, two points for a moderate one, and one point for a slight 
attack. l'or the nasal symptems, three points each was given 
for severo rhinitis, stuffiness or sneezing, two points each 
for moderate, and one point each for a slight degree of these 
nasal complaints. The medication score used was as follows: 
five points for cach steroid tablet taken, four points each for 
use of oxygen, intravenous fluid or an injection of adrenalin 
or bronchodilator preparation, three points for each broncho- 
dilator tablet, capsule or per average dose in liquid form, 
two points for each use of bronchodilator nebulizer (aerosol), 
one point for each antihistamine tablet, eapsule, or average 
dose of liquid. The total symptom score for the first 6 months 
or first half of treatment was obtained and compared with 
the total seore for the second half of treatment. The re- 
sulting percentage difference was computed and rated as 
follows: 


+ or — 1 to 83 per cent = slight increase or decrease 

+ or — 34 to 66 per cent = moderate increase or decrease 

++ or — 67 to 99 per cont = marked increase or decrease 

+ or — 100 per cent or over = very marked increase or decrease. 


The same method of rating was applied to the medication 
scores. 


(b) the results of the weekly interview and observations made 
on the patient's physical condition. 

(c) changes in the pulmonary function tests taken before and 
after treatment in the case of asthmatie patients. 
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(d) a comparison of the results of the pre- and post-treatment 
skin tests. 


RESULTS 


In the analysis of results, it was found more convenient 
to divide the 22 patients into two groups—the first group 
with rhinitis and the second group with asthmatic symptoms. 
Sixteen patients with both astima and rhinitis, therefore, were 
included in both groups (Patients No. 1-16, Tables 1-4). This 
was done because some of these patients did not show a direct 
correlation in improvement of both complaints. in comparing 
the progress of each patient between the first and second half 
of the treatment period, each patient, in a sense, became his 
own control. 


Tane L—Summary of over-all .cvcluation of 19 rhinitis patients after 


treatment. 


ember 


Degree of improvercent E Total 
patients 
Per cont | Per cont 
Very marked iepreverert 4 21 
Marked irpsevenatt - 1 5 
Mog: rate in proven ent 3 16 E 
Sight in presen ut Hi 82 
No improveren 5 26 26 
Tol... 19 100 


Tase 2.—Summary of over-all evaluation of 19 asthma patients after 
treatment, 


Kuniber 
Degree of improvement. > ol Percentage | Total 
patients 
Per cent Fer cent 
n 


Very marked improvement .. 
in preven nt - 


TABLE 8—Relationship between symptom score, medication score and post-treatment 


condition in rhinitis cases. 


Patient 


Corman 


Symptom score® | i 
(Per cent difference Ist & 2nd balf (Per cent differ 


Evaluation of post-Rx condition 


Diagnosis rence 1st & 2nd half, 
ot Hx) of Rx) 
PR}, severe Marked decrease (—90.5) Slight increase (+16) Moderate improvement 
do ovy slinht decrease Very marked decrease (—100) Slight improvement. 
PR, moderate Very marked decrease (—100) do Very marked improvement 
do do Marked decrease (—78) Marked improvement 
do Slight decrease (—25) Very marked decrease (—100) Slight improvement 
do Slight increase (41.1) do No improvement 
do Slight deercase (—10.7) Moderate increase (iT) do 
PR, slight Very marked decrease (—100) | Very marked decrense (100) | Very marked improvement 
PR, moderate do Slight increase (+21) Slitht improvement 
PR, slight. do Very marked decrease (—100) | Very marked improvement 
PR, moderate Slight deerense (—11) do Slight improvement 
do Very marked decrease (—100) do Very marked improvement 
do Moderate decrease (—41) Moderate decrease {—64) Moderate improvement 
do Very marked increase (+170) | Marked decrease (—81) No improvement 
do Slight deerense (—9) Moderate decrease (—-64) Slight improvement 
do Very marked increase ($116) | No increase (0) No improvement 
PR, severe Slight decrease (—9.5) Very marked increase (4-764) do 
do Slight deerease (—21.4) Slight decrease (—18) Slight improvement 
PR, moderate Moderate decrease (—61.9) Marked decrease (—10) Moderate improvement 


2 Perennial rhinitis 

* Rating in svmptom/medieation score: 

1-83 per cent = Slight increase (+) or decrease (—) 
3466 per cent = Moderate increase (4-) or decrease (—} 
67—99 per eent Marked increase (+) or decrease (—) 


100 Per cent or above = Very marked increase (+) or decrease (—) 


0c 


aguas fo quor owddwnig ow, 


p 


Tamrr 4.—Relationship between starting dose, total dose received (PNU), and 


post-treatment condition in rhinitis cases. 


Starting dose ‘Total dose Evaluation cf post, condition 

Patient Diagnosis PNU/mU (PNU) y 

1 TEN Bros -00287 Moderate improvement 

2 do 5 x 10-4 b) loves Slight improvement 

8 PR, moderate eee -003023 Very marked improvement 

4 do Dis dcn 00002 Marked improvement 

5 so do „009894 Slight improvement 

6 do. do -004773 No improvement 

7 do do 03812 do 

i sant bdo 60782 Very marked improvement 

E meederute 5 x 10-9 -0089113 Slight improvement 

10 PR, slight do 036265 Very marked improvement 

B rk do «046871 Slight improvement 

12 Bx qo 800985 Very marked improvement 

a2 do -9000033 Moderate improvement 

m EP 0001405 No improvement 

15 do -0010013 Slight improvement 

16 do .900021 No improvement 

jr PR, severe 5x 103 26.158 do 

18 do š x 10-8 (a) «0000833 Slight improvement 

19 PR, moderate $ x 10-5 (e) -00000376 Moderate improvement 


2PR 
(a) 
o» 


(a) 


Perennial or nonseasonal rhinitis 
Starting dose changed to 5 x 10-* PNU/m1 due to numbness of extremities and feeling of warmth after Ist dose 
Starting dose changed to 5 x 19+ PNU/ml due to very marked local reaction 

(c) = Starting dose changed to 8 x 10° PNU/mi due to dizziness and fecling of warmth after 1st dose 

farting cose changed to 5 x 10- PNU/ml due to choking sensation. 


reased rhinorrhea and lacrimation after 1st dose 


(e) = Starting dose changed to 5 x 10-*PNU/ml due to dizziness shortly after Ist injection 


[zx 


10 39 hnunoog 


ayy fo wommjpasr 


sg 21490. 


II ‘8700.4, 


Te 
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Rhinitis —Table 1 is a summary of the over-all evaluation 
made on the 19 patients with nonseasonal or perennial rhin- 
itis whose symptom and medication ratings based on the per- 
centage difference between their total symptom and medication 
scores for the first and second half of the treatment period 
are seen on Table 3. In this group, 14 patients (74 per cent) 
showed improvement in symptoms, though of varying degrees; 
four patients showed very marked improvement, one showed 
marked improvement, three were moderately improved, while 
six were only slightly improved. Five patients (26 per cent) 
showed no improvement at all, 

Total treatment received in protein nitrogen units (PNU) 
Yanged from 8.76 Xx 10 PNU to 26.158 PNU (Table 4), 


Skin testing on these patients after the treatment period 
showed a decreased reaction of at least 10 to a hundredfold 
strength in 63 per cent of the total skin tests done, using 
the five pollen extracts under study. 


Asthma—oOf the 19 patients with perennial or nonseasonal 
asthma, analysis based on their symptom and medication rat- 
ings (‘Table 5) showed that thirteen (69 per cent) had im- 
proved after 1 year of treatment. Very marked improvement 
was noted in two, marked improvement in five, moderate im- 
provement in three, and slight improvement in another three 
patients. There were six patients (31 per cent) who remained 
unimproved (Table 2). 

Total treatment dose received by this group ranged from 
3.3 X 10 PNU to 0.60752 PNU (Table 6). 


Results of the pre- and post-treatment pulmonary function 
tests done on each patient; namely, the forced expiratory vo- 
lume for the Ist, second (FEV io) and maximum expiratory 
flow rate (MEFR) are seen in Table 5. Ten of the patients 
showed slight to very marked increase in both FEV o and 
MEFR. Thirteen patients showed an increase while six showed 
a decrease in FEV 4. In the MEFR measurements, 18 pa- 
tients had an increase, four patients showed a decrease while 
the measurement could not be done in two children due to 
technical difficulties. 


Post-treatment skin tests using the five pollen extracts on 
the asthmatic patients showed a decrease of 10 to a hundred. 
fold strength in 67 per cent of the total skin tests made. 


TABLE 5.—Relationzhip between symptom seore medication score, pulmonary function 
tests and post-treatment condition in asthma cases. 


* Medication score? \ MEF . 
Patlent Diagnosis | poe cont difference’ "Ist & 2nd halt (Por cent ‘idigrence isi md halt! Par eat NER. Sign of 
ome Event T PLUR = 

1 PAS moterate| ss sorate inerces (460) Moderate increase (441) Tus in No improvement 
2 do Marked deer Marked de dure Tis Marked improvement 
3 PA , severe Marked decre Sixres IT Ho do 
4 do Marked decrease (- 67) Marked decrease (—88) ems i do 
s PA , moderate | very slight increase (41) joderate increase (+34) n +i No improvement 
$ da Moderate decrease (—86) Marked decrease (—12) +28 +169 Moderate improvement. 
7 do Very marked decrease (—100) Very marked decrease  (—100) | +117 Ft Very marked imp. 
E] PA, slight do do tha +25 do 
9 PA , moderate do Moderate decrease (—33) 21.0 c9 Moderate improvement 
m do Marked decrense Slight decrease (—29) $0 a Slight improvement 
u do Marked decrease Markei deerease ¢—81) +64 Not done | Marked improvement 
12 PA , severe Slight decrease (—19) Slight decrease (—T) 4050 EXT Slight improvement 
13 PA, moderate | Moderate qeenase (80) Moderate increase (+30) 26 No improvement 
E do Moderate decrease (—62) Moderate incercase (—68) Notdone | Moderate improvement 
wy do Slight decrease (—33) ‘Very slight decrease (—4) $84.0 Slight improvement 
16 do Marked increase (-183) Very marked increase (£704) ED No improvement 
b PA , severe Slight increase (4-25) Moderate inerease (+37) 4910 do 
18 PA , slight Marked decrease (—85) Very marked decrease (—100) +31,0 Marked improvement 
19 i PA. moderate | Marked increase (481) Moderate decrease (—34) 


| No improvement 
1 Perennial Asthma 


2Rating in symptom/medication 


^ ee 


Per cent = Slight increase (++) or decrease (—) 

34—66 per eent = Moderate increase (+) or decrense (—) 

67—99 per cent = Marked increase (+) or decrease (—) 

100 Per cent and above=Very marked increase (+) or decrease (—) 


19 99 figwDoDQ o-1 ‘tor 
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Aside from the previously mentioned five pollens, other 
pollens to which there was a significant number of positive 
Skin reactions before treatment were as follows: carabao 
Brass (Paspalum conjugatum Berg.) which was positive in 
18 patients, crab grass (Digitaria species) positive in 14 pa- 
tients, kogon [Impereta eylindrica (L.) Beauv.] positive in 
3 patients, and talahib [Saccharum spontaneum (L.) subsp. 
indicum lack] positive in 10 patients. Although these poi- 
lens were not ineluded in the specific treatment, it was noted 
that after 1 year observation period, a ten to a hundredtold 
decrease in skin reactivity occurred in the 10 patients pre- 
viously positive to talahib, in 12 of the 13 patients previously 
positive to kogon, in six of the 14 patients previously positive 
to crab grass and in nine of the 18 patients previously positive 
to carabao grass. 

In the treatment of both groups, strength of starting dose 
was based on the results of the skin test reactions in indi- 
vidual patients with the ones showing marked skin reactions 
started on more dilute strengths. 

Eleven of the patients were started on 5 X 10% PNU ml. 
However, three of these had to be shifted to a solutiin a 
hundredfold weaker because of untoward reactions (Tables 
4 and 6). One patient with rhinitis showed increased rhi- 
norrhea and lacrimation with a choking sensation. The se- 
cond patient. complained of dizziness a few minutes after 
receiving the first dose, while the third one showed a marked 
local reaction of erythema, 5 inches in diameter with a mo- 
derate sized wheal Two patient who started on a dose of 
5 X 103 PNU/ml had to be changed to a weaker treatment 
solution because one complained of slight dizziness and in- 
creased warmth while the second patient showed very marked 
local reaction. Of two other patients started on a dose of 
5 x 103 PNU/ml, one complained of increase warmth and 
some numbness of the extremities on receiving the first treat- 
ment dose. One patient was started on 5 X 105 PNU/ml, 
three on 5 x 107 PNU/ml, and three others on 5 x 103 
PNU/ml All the patients who had shown untoward re- 
actions at onset of treatment and consequently had to be 
Shifted to much weaker treatment mixtures did not complain 
further of unpleasant Symptoms as progressive increases in 
the ambunt and strength of their doses were made in the 
course of treatment. 


Taste 6.—Relationship between starting dose, total dose received (PNU), and 
post-treatment condition, in asthma cases. 


Patient Diagnosis SER RD Kon 
ER Nd er 

a PA4, moderate 310-0) 00287 
2 do 3310-40) Ais 
3 TA , severe 5 = 10-*(0) 000023 
n do 319-9 00002 
B PA, moderate do 009804 
€ do do mos 
1 do do -03312 
8 PA, slight 3x 10-5 60752 
E PA , moderate 53 1-* 6059113 
10 do do loseses 
n do do mn 
12 PA , severe Bx 10-5 800065 
E TA , moderate do -0000033 
u do 20001404 
15 do 0010015 
38 d» 000521 
17 PA , severe 0000387 
18 PA , slight p 
1 PA , moderate “007383 


post-R, condition 


| No improvement 
Marked improvement 

do 

do 
No improvement 
Moderate improvement 
Very marked improvement 

do 
Moderate improvement 
Slizht improvement 
Marked improvement 
Slight improvement 
No improvement 
Moderate improvement 
Slight improvement 
No improvement 

do 
Marked improvement 
No improvement 


UPA Perennial 


ta) 

[5] 
(eo 

id) 


or nonseasonal asthma. 


“Starting doce changed to 5 x 10-* PNU/ml due to numbness of extremities amd feeling of warmth after Ist dose- 
nged to 3 = 105 PNU/ml due to very marked local reaction. 


= Starting dose chai 


Starting dore v 


= Starting doze changed to 5 x 10-5 PNU/ml due to very marked local reaction- 


eto 5 x 10 PNU/ml due to dizziness and feeling of warmth after Ist dose. 


Bt ‘Wh 
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Other observations.—Nasal eosinophilia was observed in 18 
out of the 22 patients before treatment; 14 of these patients 
remained positive while two patients with negative pretreat- 
ment findings became positive after treatment. 

Blood eosinophilia was found in 14 out of the 22 patients 
prior to treatment. After 1 year of treatment, 12 of them 
remained positive while two patients became negative. How- 
ever, of the eight patients 1 previous negative findings, 
three became positive, thus giving a total of 15 patients with 
blood eosinophilia after treatment. 


DISCUSSION 


Although Curtis (1900) had advocated the injection of 
progressively increasing doses of pollen antigen as a treat- 
ment of hay fever or scascnal rhinitis, this form of treat- 
ment only gained popular ecceptance and widespread use 
after Noon and Freeman (1911) had done further observ- 
ations and work on it, utilizing the procedure effectively in 
the treatment of pollenosis and also proposing a standard 
unit for the allergens used in the treatment. The procedure 
is also sometimes ref hyposensitization, desensiti- 
zation or immu cn. on treatment. Apart from 
complete elimination cr offending allergen 
which is often ver ily in the case of 
inhalant allergens, this trentaient has remained the most ef- 
fective method used in the care of allergic respiratory di- 
seases, especially of tho se: 1 type. However, it is also 
used in other forms cf allergie disc ko insect allergy, 
certain forms of allergie contact dermatitis especially from 
plants like poison ivy, cte. 


Injection treatment is specifie and involves the production 
of certain immunologic changes in the treated individual It 
has been found by several workers (Levine and Coca, 1926; 
Sherman, 1941) that à irst few months of injection 
treatment, there is an increase in the amount of reaginie or 
skin-sensitizing antibody while another antibody called the block- 
ing antibody becomes demonstrable in the serum. (Cooke e£ al, 
1935). As treatment continues, the reagins tend to decrease 
but the blocking antibodies continue to be found in the serum. 
Although it has been observed that symptoms tend to improve 
with a decrease of skin-sensitizing antibody or reagin, increased 


15,12. Daeanay et al: Evaluation of Allergenic Extracts, II 27 


amounts of blocking antibody have been found in patients whose 
symptoms were less severe than what might have been ex- 
pected from their reagin titers. This observation has led to 
the conclusion that the blocking antibody exerts protective 
action—by competing with the skin-sensitizing antibody and 
binding the antigen. However, the exact protective mechan- 
ism involved is still not fully understood. 


Several workers have reported that hyposensitization injec- 
tion treatment gives good results ranging from 70 per cent 
to as much as 90 per cent in patients with hay fever (Ven- 
der Veer, 1947; Rapaport and Schaffer, 1963). In case of 
multiple allergies, the results seem to be somewhat less effec- 
tive. In this study, 74 per cent of our patients with perennial 
rhinitis slowed varying degrees of improvement. However, 
no direct correlation was found between the total dose re- 
ceived and the degree of improvement among our rhinitis 
patients. For example, patient No. 17, who received the larg- 
est amount of PNU (26.158 PNU), showed no improvement 
of symptoms while patient No. 3 showed very marked im- 
provement on a total dose of 2.3 10° PNU. We have not 
had a clear-cut case of seasonal polleno*is or asthma as pollen 
season in this area extends through the greater part of the 
year with peaks occurring generally in late October to Jan- 
uary (Payawal and Laserna, 1966) but can extend through 
February or early March (Remo, 1970). Our patients with 
perennial or nonseasonal asthma showed 69-per cent improve- 
ment on injection treatment with the NISY-prepared aler- 
genie extracts. As in the rhinitis group, no direct correlation 
was observed between the total number of PNU received and 
the degree of improvement in the patients. In the over-all 
evaluation of the post-treatment condition of the asthmatic 
patients, more emphasis was placed on the symptom and me- 
dication scores which covered the whole period of treatment 
rather than on the results of the pulmonary function test 
taken on two occasions, pre- and post-treatment, particularly 
if the latter findings did not seem to support the significant 
improvement noted from the symptom and medication record. 
In comparing the patients' subjective evaluation of their post- 
treatment condition to that of the medical obscrver's, 
was agreement only in 10 out of 19 patients with rhin 
(53-per cent correlation) and in 8 out of 19 patients with 
asthma (42-per cent correlation). 
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Although our patients were positive to the five pollens used 
in the treatment, they had shown positive skin test reactions 
io several other pollens not included in the treatment and had 
also reacted to dust allergen. Most probably, the percent- 
age of improvement would increase if: (a) treatment against 
the other significantly involved allergens were given; (b) 
the treatment were continued for a longer period as has been 
found in a greater number of patients followed beyond the 
first year of injection treatment (Lowell and Franklin, 1963) ; 
and/or (c) total treatment doses were much higher. We had 
veered towards the low dose treatment in our study because 
of some unpleasant reactions that were encountered, as men- 
tioned previously, in some of our patients when treatment was 
started. However, we feel that in spite of this, our results 
with the use of extracts produced locally at NIST are quite 
comparable to the reported observations regarding effectiveness 
of injection treatment, 

Evidence of decreased skin reactivity with inereased toler- 
ance for injections has also been found in patients who had 
received treatment for several years. Changes in skin tests 
were directly correlated with the amount of treatment dose 
used, higher treatment doses producing marked decrease in 
skin reactivity (Sprecace ef al, 1966). In our study, 63 per 
cent of the skin tests in patients with perennial rhinitis and 
67 per cent of the skin tests in asthmatic patients using the 
five pollens under study showed a ten to a hundredfold de- 
crease in their reactivity after a year of treatment. Accord- 
ing to these workers, such a reduction in skin reactivity seems 
to show that specific injection treatment can produce a decrease 
in sensitization of the treated individual. 

An interesting observation in the post-treatment skin test 
results in our study group was the finding of decreased skin 
reactivity in a significant number of the previously positive 
skin test reactions particularly to talahib and kogon grasses 
althongh no specific treatment for these had been given. An 
intriguing thought is the possibility of a common or closely 
related antigen being present in these local pollens which were 
Studied so that a patient who has reacted to one pollen can also 
react to the others. Such antigenie similarity has been found 
in the pollen of five principal grasses in the northern U. S. 
(Sherman, 1968). This possibility, as far as our local grass 
pollens are concerned, can only be determined by immunochem- 
ical and further clinical studies on these pollens, 
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SUMMARY 


In 22 pationts with allergic perennial or nonseasonal rhin- 
itis and/or nonseasonal asthma, injection treatment for at 
least a year with NIST-produced extracts of yard grass, ber- 
muda grass, alabang x, amorsecos, and urai weed gave signi- 
ficant improvement in 74 per cent of rhinitis patients and 69 
per cent of asthmatie patients. Except for some unpleasant 
symptoms encountered by some patients which may be explained 
by an intolerance to the concentration of the dose used at the 
onset of treatment, no further untoward reactions were noted 
from the prolonged use of these extracts. Reduction of skin 
reactivity was noted in 63 per cent of total skin tests done in 
the rhinitis patients and in 67 per cent of total skin tests 
done in the asthmatic patients. 

A brief review of the literature regarding the efficacy and 
the possible mechanism of protection produced by injection 
treatment with allergenic extracts js also presented. 
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IMPROVEMENT OF THE DRYING PROPERTY OF LUM- 
BANG OIL. I. FORMATION OF UREA COMPLEXES 


By RAUL C, Omack, VIOLETA P. ARIDA, and Ramon C, Porras 
National Institute of Science and Technology, Manila 


ABSTRACT 


The drying property of lumbang oil has been improved with a maximum 
inerease of 13 iodine number by the formation cf urea complexes. 
Studies on solvent effect show that ethanol (95 per cent) gives the same 
effect as methanol and isopropyl alcohol while the oil: urea molar ratio 
has been established at 1:1. 


INTRODUCTION 


Lumbang oil or candlenut oil is obtained from the nut of the 
tree Aleurites moluecana (Linn.) Willd, a plant indigenous 
in the country, At present, the oil is used as drying oil in 
paint manufacture and in tempering of hardwood in the lumber 
industry. Investigations made on its drying properties, rate 
of polymerization and jelling properties have shown that it is 
relatively poor when compared with commonly used imported 
drying oils such as tung oil, linseed oil, and oiticica oil (Zim- 
merchied et al, 1950). 


The glyceride of lumbang oil is composed mostly of unsatur- 
ated fatty acids (Bailey, 19512): 


Por cent 
oleic acid 105 
linoleic acid 48.5 
linolenic acid 285 
saturated fatty acids 12.5 


Although this oil contains considerable amount of unsaturated 
fatty acids, it is not unsaturated enough to be effectively used 
as a drying oil or in oil-tempering of hardwood, Its degree of 
unsaturation must have to be sufficiently increased in order 
to improve its performance as a drying oil, In this connection, 
several methods are possib:e such as fractional crystallization, 
fiactional distillation, segregation, or catalytic isomerization 
(Mills, 1952; Switzer, 1952). 
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One of the methods investigated to enhance the drying 
properties of lumbang oil is by the use of urea complexes. 

The formation of urea complexes was first shown by Bengen 
(1940) who separated straight chain compounds from cyclic 
compounds by complex formation and was later confirmed by 
Zimmerchied e£ al (1950) and Schlenk and Holman (1950). 
This principle was later applied on the separation of natural 
linoleic (cis, cis) and linolenic acids (66-95 per cent) from 
oils rieh in these acids, and by Swern and Parker (1953), who 
made use of the preferential precipitation of urea complexes 
of saturated and monounsaturated acids from corn oil fatty 
acids and preferential precipitation of saturated, mono- 
unsaturated and diunsaturated acids from linseed oil fatty 
acids or perilla oil fatty acids. 

Recently, Eisenhauer and Beal (1968), separated cyclic fatty 
acids from straight chain fatty acid by urea adduct formation. 
Among others, the advantages mentioned were that urea adduct 
formation avoids hydrogenation and low-temperature crystal- 
lization and thus, unsaturated cyclic and unsaturated straight 
chain products could be recovered as individual fractions. 

Although several investigations have been done (as mentioned 
above) dealing on urea complexes of fatty acids or fatty 
esters, no study has been undertaken on the application of 
urea complexes directly on the oil itself. The oil would 
be relatively cheaper and more practical as a starting material 
than the fatty acid. The process which is also known as 
“segregation” is based on the theory that the fatty acids 
composing the oil are randomly distributed thus making it 
possible to have a combination of the most unsaturated fatty 
acids in the glyceride (Hilditch, 1956). This principle has 
been successfully applied on an industrial scale especially 
on liquid-liquid segregation using furfural (Mills, 1952; 
Switzer, 1952). 


EXPERIMENTAL 


Materials—1. Commercial lumbang oil was used in this 
study. This was supplied by the Philippine Wallboard Cor- 
poration (Nasipit Lumber Company, Inc.) and the YCO Paint 
Company, Philippines. 

2. ‘Laboratory reagent’ urea was obtained from the British 
Drug House, Ltd, England; ‘analytical reagent’ ethyl ether 
from Mallinckrodt Chemical Works, U.S.A.; "pro analyse" 


21.12 Obach et al: Drying Property of Lumbang Oi I 33 


methanol from Riedel-De Haén AG, Seelze, Germany; 95-per 
cent ethanol from Belman Laboratories, Philippines; and iso- 
propyl alcohol from Golden Bat Enterprises, Philippines. 

3. Nitrogen gas was purchased from the Superior Gas Com- 
pany, Philippines. 

Equipment.—For refractive indices, Abbe' Refractometer was 
used. 

Procedure.—A weighed amount of lumbang oil was dissolved 
in a hot solution composed of a weighed amount of urea in 
the solvent (methanol, ethanol, or isopropyl alcohol). The 
solution was further heated for about 5 minutes, after which 
the mixture was cooled to room temperature and the solid 
adduct which crystallized, filtered through a Biichner funnel. 
The filtrate which contained the unsaturated portion was ex- 
tracted with diethyl ether and washed with water to remove 
the urea crystals. The ether solution was then evaporated 
under a flush of nitrogen and the resulting oil (extract) was 
subjected to analysis. 

To the urea adduct was added distilled water in order to 
break the complex and liberate the saturated portion of the 
oil (raffünate). This was facilitated by the addition of 
ether which dissolved the oil, followed by the removal of ether 
py nitrogen fiush. 

AN analyses were conducted as deseribed by the standard 
AOCS methods. 


RESULTS AND DISCUSSION 


By complexing lumbaug oil with urea, the oil could be 
separated into two portions, one which is composed of the 
most unsaturated fatty acid glyceride (extract) and the other 
composed of the least unsaturated fatty acid glyceride (rafli- 
nate). 

The results are all shown in Tables 1 to 3. The measure 
for the effectivity of the method is the relative increase in 
the iodine number of the resulting extract when compared 
with that of the original oil. Table 1 shows that the optimum 
molar ratio between the oil and urea should be 1:1 with an 
jmprovement of 18 iodine number units. Below this, ie, 1 
mole oil: 14 mole urea. there is an improvement of only two 
iodine number units. However, above 1 mole urea: 1 mole 
oil ratio, the increase in iodine number is also about 18 units, 
but then, this would obviously be uneconomical. 


xoa 
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Table 2 shows that the three solvents considered; namely, 
methanol, 95-per cent ethanol and isopropyl alcohol, gave 
practically identical results with an improvement of about 17 
to 18 units. Based on this, 95-per cent ethanol was chosen 
because it is readily obtained. 


TABLE 1—Effect of oil-wrea ratio on the degree of unsaturation of the 
product using methanol as solvent. 


hodina ener [eme] Pen 
onto iodine | 
soles rums " 
(moles) | penu LH Extract Raffinate | Extract | Rt 
units ate 


1 Tungao lumbang oi sample; iodine number—148. 
his is obtained by subtracting the iodine number of original lumbang oii from 
that of the extract. 


TABLE 2.—Effect of solvent on the degree of unsaturation of the product 
using u 1:1 oil'-urea, ratio. 


| sene | Bese | Reta te 
è eo 
Solvent iodine 
mss | Rat | Quies Barset | Rattioate 

Methanol ------ 166,0 159 18.0 1.4026 1.4748 | c8 20.04, 
Isopropyl aicokol 164.5 162 16.5 1.4000 Laa | 76.0 " 
Vise ub 

Pd cent) .- ue [ane fonao | name | e | sr 


!Tungao lumbang oil sample; iodine number 
“iodine namber of extract—Jodine number of ori 


al Tumbang oil. 


Tare 3—Effect of multiple extraction on the degree of nusaturation of 
the products using 1:1 oilurea ratio and ethunol as solvent. 


. Refractive index vied 
Number of 25°C) (Por cent) 
extreetions number 

(units)? 


ffinate 


1.4769 T 
111760 


3 odine number of lumbang oil eampl 


(from YCO Paint Company, Manil 
# Iodine number of exteact—ladine numbe: omman, Mania), 


of original embang oil 
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The choice of the solvent in this study, considers the fact 
that the structure of the R-group in the alcohol (ROH) mole- 
cule must not be long as to react with urea, since the latter 
forms complexes with straight chain compounds (Zimmechied 
ct el, 1950). The solvent must also possess a polar center 
(ike the hydroxy! group of the alcoho!) which could form a 
hydrogen bond with urea and hasten the suspension of the 
urea molecule for effective interaction with the oil. Thns the 
solvents considered were limited to methanol, ethanol and iso- 
propyl alcohol. Alcohols such as n-butyl or n-amyl alcohol 
besides being diffieult to obtain would be unsuitable because 
they possess long R-groups. 

The refractive indices of the product show an increasing 
trend with increasing iodine number. This is in agreement 
with the findings that there is a direct proportionality rela- 
tionship between the iodine number and refractive index 
(Bailey, 1951). 

The results of the study on the multiple extraction of lum- 
bang oil using 1 mole oil: ! mole urea ratio (Table 1) and 
ethanol (95 per cent) as solvent (Table 2) are presented in 
Table 3. ‘This shows that in general, an improvement of about 
12 to 15 iodine number units could be achieved using urea 
complexes. This change could be attained immediately after 
the first extraction. In the second and third extractions, the 
alterations in the iodine number are still within the range of 
12 to 15 units. This could only mean that there is a point 
beyond which further improvement in the iodine number is 
no longer possible. In other words, there is a ceiling or 
leveling-off point, and for lumbang oil, this point is reached 
immediately after the first extraction with an jnerease of about 
12 to 15 units. d 

This conelusion is also corroborated by ihe fact that if 
ihe iodine numbers of the extracts and of the raffinates are 
compared, it is noticed that the two become almost equal 
especially for the second and third extractions. Theoretically, 
the iodine number of the extract is supposed to be higher than 
that of the raffinate if the oil could still be separated. But 
when the leveling-off point is reached, it is no longer possible 
io obtain two fractions with different jodine numbers, because 
by new the eomposition of the glyceride shall have become 
almost uniform. Thus, the iodine numbers of the two fractions 
become almost equal. 
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The variation in results between the data in Tables 1 and 
2 which give an increase of 18 iodine number units and those 
in Table 3 with 12 to 15 iodine number units is attributed 
to differences in the source of the sample. In the former 
(Tables 1 and 2) the sample used was “Tungao” lumbang 
oil from the Philippine Wallboard Corporation (Nasipit Lum- 
ber Company Inc, Nasipit, Agusan, Phil.) whereas for the 
multiple extraction study, because large amounts were needed, 
the oil was supplied by YCO Paint Company, Tanduay St., 
Manila, Philippines. Differences in purification treatments 
might aecount for the differences between the two sets of 
results. 

The results obtained in this study are in general agreement 
with those obtained in the extraction of other unsaturated 
oils like soy bean oil and linseed oil which could be improved 
to within 15 iodine number units using the "segregation pro- 
cess." (Mills, 1952; Switzer, 1952.) 


CONCLUSION 


This study has shown that it is indeed possible to increase 
the iodine value of lumbang oil to within 15 iodine number 
units using urea complexes. This increase shows too that there 
is a considerable improvement in the drying properties of the 
oil since the iodine number is a measure of the degree of 
unsaturation of the sample. 

Future application of this method would ultimately depend 
on the following factors: 


1. The industrial benefits that lumbang oil with an increase of 15 iodine 
number units would give considering the economies of large-scale pro- 
duction. 

2. The uses for which the rafnate (15 to 20 per cent of the starting 
oil) could be intended, possibly as foodgrade industrial chemicals. 

3. Recovery of urea. The present process could recover the urea 
erystals to the extent of 96.5 per cent. This could be recrystalized 
and recycled. The extent of recovery could be subject to improvement 
so as to eut down losses, 

4. Recovery of the solvent—ethanol, ether ov chloroform (in place 
of ether) could be collected, purified and reeyeled. 
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ELECTRONIC AND STRUCTURAL EFFECTS ON RATES 
AND EQUILIBRIA. VIL NUCLEOPHILICITY OF 
SOME ALIPHATIC AMINO ACIDS * 


By Leticia C, Ver 
University of the Philippines, Diliman, Rizal 
and 
WENDEL Y. Lint 
Philippine Refining Cos Manila. 
FIVE TEXT FIGURES 


ABSTRACT 


Nucleophilie reactivity of some aliphatie amino acids was determined 
at 490 nm and at 40°C in dioxane-water. Dinitrofluorobenzene (DNFB) 
was used as the reference clectrophile. The second order rate constants 
(Kobs, 10+ liter/mole-sec) by method of least squares are glycine, 5.64; 
Jeucine, 3.66; isoleucine, 2.19; valine, 2.17 and alanine, 1.54. Results ovo 
explained in the light of current electronic and structural concepts. 


We have been conducting studies on the nucleophilic re- 
activity of amino compounds (Lim et al, 1971; Lim e£ al, 
1971a; Lim and de Vera, 1970). We observed that some 
aromatic amines (Lim and de Vera, 1970), alicyclic amines 
(Lim et al, 1971a) and aliphatic amines (Lim et al, 1971) 
do follow simple rules in ihe relationship of structure with 
reactivity (Hine, 1962; March, 1968; Sylianco, 1970). 

Investigations performed by Sylianco and co-workers on 
amino acids (Benitez, 1969; Dia, 1971; Laserna, 1967) have 
prompted us to do quantitative deiermination of the effect of 
structure on the nucleophilic reactivity of the amino group 
in these compounds. 

Amino acids comprise one of the most important sets of 
biological compounds. These have played important roles in 
metabolism, diseases, and in other areas of medicine (Mahler 
and Cordes, 1966). Any additional information with regard 
io their reactivity would be beneficial in the field of physical 

* For previous paper in this series, see "Electronic and Structural 
Effects on Rales and Equilibria, VI. Polarographie Reduelion of Sub- 
stituted Benzaldehydes,” Philip. Jour, Sc. 102: 79-87. 

‘Pe whom inquiries should be sent. 
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biochemistry as well as in molecular biology. For this reason, 
this study was undertaken. 


EXPERIMENTAL PART 


Dioxane was obtained as “Baker Analyzed” reagent grade 
from J.T. Baker Chemica! Co., New Jersey, while 2, 4-dinitro- 
fluorobenzene (DNFB) was procured from Aldrich Chemical 
Co., Wisconsin. Glycine was purchased from Merck and Co., 
New Jersey, while DL-valine and DL-isoleucine were obtained 
from Matheson Coieman and Bell, Ohio. DL «-alamine was 
procured from Hopkins and Williams Ltd., New Jersey and DL- 
leucine was from General Biochemical Inc., Ohio. All soiids 
whose melting points did not coincide with literature values 
were recrystallized using standard procedures. 

Melting points were determined using a  Fischer-Jones 
Melting Point Apparatus. A Ifaake Constant Temperature 
Circulator was used to provide a constant temperature bath 
for the kinetic runs. All infrared spectral analyses were done 
on an Infracord Perkin-Elmer Model 137. A Beckman DU 
Spectrophotometer was used for all UV determinations. 

Products of the reaction of amino acids and DNFB were 
isolated, purified and characterized following the procedures 
by Levy and Chung, 1955. 

To 25 ml of 2.0 X 10- M DNFB in dioxane in a 100-ml 
volumetric flask preheated to 40°C was added same volume 
of 2.0 x 10% M aqueous solution of DL-amino acid which 
was also preheated to 40°C. The final solution was shaken 
well while immersed in the constant temperature bath. 
Aliquots were taken at definite time interval. Absorption at 
490 nm using a Beckman DU Spectrophotometer was taken. 
A L0 x 10% M DUFB in 50-per cent aqueous dioxane was 
used as reference. Absorbance values obtained were extra- 
polated to concentration units with the aid of a prepared re- 
ference concentration-absorbance curves of the isolated pro- 
ducts. Rate constants were calculated using numerical and 
least square methods for a second order rate law (Lim et al, 
1971; Lim et al, 1971a; Lim and de Vera, 1970). 


RESULTS AND DISCUSSION 


At 490 nm only the product was found to absorb (Lim et al, 
1971; Lim et al, 1971a). At the concentration levels used, 
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the reactants and products were observed to follow Lambert- 
Beer’s Law. Sampie curves are shown in Figures 1 and 2. 


mou»o2Qo0m» 


Wavelengths z 
—Glyeine +1"? A<Dinifrofluorobenzens v DNP-Giycine 


Ys. 1. Absorbance curves of glycine, 2, 4-dinitrofluorobenzene and the 
produet formed in 50-per cent aqueous dioxane. 


The rate of reaction was determined by following the rate 
of formation of the colored product through its absorbance 
(Lim et al, 1971). The second order constants are shown in 
"Table 1. 


TABLE L—Seeond order vate constants for the reuction of amino acids 
with DNFB in 50-per cent aqueous dioxane at 40°C by method of 
least squares. 


Kobs 


Amino acid Pra? R a2 (XK Yea d 
mole-sec} 
glycine 5.64 
DL-a-alaniue 144 
DL-valine 247 
DL-eucine 3.66 
DL-iso-leueine 218 


1 Mahler and Cordes (1966). 
2 Tate (2966). 
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The observed order of reactivity is: glyecine> leucine >isoleu- 
cine? vale alanine, 
The main difference in the structure of the amino acids used 


in this study is in the nature of the substituent at the £- 
position: 


B u 
R—CH—COOH 
H 


In glycine this £-position is occupied by H; in alanine, methyl; 
in valine, isopropyi; in leucine, isobutyl and in isoleucine, 
sec-butyl] groups. Since the «position in all amino acids are 
the same electronically and sterically any difference in reac- 
tivity could not be attributed to this. 

The availability of the lone pair of electrons on nitrogen 
in amino acid is affected by the nature of electron donating 
alkyl group which occupies the f-position, since this is only 
one carbon atom away. A stronger electron-donating alkyl 
group would render the nitrogen more nucleophilie as shown 
in Table i; it could be predicted that on the basis of pure 
inductive effect alone, the nucleophilicity would follow the 
order: isolencine>leucine>valine>alanine>glycine. However, 
is not observed. In some cases nucleophilieity which is a 
kinetie parameter goes in the same direction as basicity which 
is a thermodynamic parameter. From examination of the ther- 
modyuamie constants of the amino acids (pKa's) in Table 1, 
it is evident that the observed sequence does not follow the 
order due to basicity. If the system studied were controlled 
by thermodynamic effect alone, the observed rate would be 
almost the same. 


On the basis of slerie effect or bulkiness of the alkyl group, 
the reactivity should follow the order: glycine>alanine> valine 
»leueine»isoleueine. This is just the opposite order compared 
to that due to inductive effect. It seems that the observed 
‘ates could be a composite result of inductive and steric effects. 
Glycine seems to react the fastest since at its transition state 
or intermediate (1), there is a negligible steric inhibition as 
shown: 
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R-ÇH- COOH 
NH@ p 
QN - 

No, 

I 
Ia R = H- (glycine) 
Ib R (CH;). CH — CHa- (leucine) 
Ie R CH; CH: CH- (isoleucine) 
Id R = (CH). CH- (valine) 
Ie R = CH; (alanine) 


The reaction of glycine with DNFB relative to the other amino 
acids is sterically controlled since the hydrogen which occupies 
the g-position is neither electron-donating nor attracting. 
Leucine follows glycine in reactivity because it has a four- 
carbon alkyl group which is quite electron donating. It is 
less electron-donating than its isomeric case, isoleucine, where 
the methyl group in the butyl moiety has moved closer to the 
amino group. The R group of isoleucine is more electron- 
donating than Jeucine (Table 1). So from glycine to leucine 
the difference in reactivity is controlled by inductive effect 
whereas the reactivity from leucine to isoleucine, the pre- 
dominating influence is steric effect. There is more steric 
inhibition of the intermediate (I) in isoleucine than leucine 
due to higher substitution which occupies the f-carbon in 
the former. Valine and isoleucine have comparable reactivity, 
meaning, that the extra steric effect exerted by sec-butyl group 
at the intermediate is counteracted somewhat by its extra 
electron donating (by a difference of one carbon atom). Be- 
tween valine and alanine, the difference is mainly inductive 
effect rather than steric in nature. 
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Glycine 
DL-leucine 
DL- Isoleucine 
Di-Valine 
Di-Alanine 


T 1 E] 3 3 F 
(Time houra) 


Fic. 3a. Rates of reaction of the amino acids and 2, 4-dinitrofluoroben- 
zene in 50-per cent aqueous dioxane at 40°C. 


So it appears that when inductive effect is nil, steric effect 
becomes the controlling factor. However, three to four carbon- 
atom alkyl groups can exert inductive influence which can 
compensate for the steric inhibition at the intermediate. 
Similar alkyl groups (ie. butyl) can differ in steric capacity 
and those which exert less steric influence were found to react 
faster. 

A second order rate law was observed to be followed by the 
system under study. However, after 4 hours, a leveling-off 
effect of the monotonie change was evident. Considering all 
possible factors affecting the reaction we were left with the 
consideration that the HF generated as the reaction proceeds 
could be the culprit. This HF being a strong acid becomes 
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indicating change in mechanism in 50-per cent aqueons dioxane at 40°C. 


significantly high in conecntration as the reaction continues 
and can easily protonate unreacted amino acid. To provo this 
point, a pseado-first order reaction was run where excess 
amino acid was used to act as an internal buffer system. 
Indeed the linearity of the rate process was restored (Fig 4). 


Iu conclusion we can safely say that the reactivity of the 
amino group in some aliphatic amino acids is sensitiva to both 
steric and inductive effects. The second order rate law is 
complicated by the generated HF from the reaction. The use 
of excess amino acid can easily buffer the system. 
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line and 2, 4-dinitro- 


Fic. 4. Pseudo-first order rate of veaction of DI. 
fluorobenzeme in 30-per cent aqueous dioxane. 
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REACTIONS OF QUINOLINE DERIVATIVES—STUDY OF 
2-HYDRAZINO-4-METHYL QUINOLINE 


By Asta Strana, R.P. Tyact, and Bnuvwaw C. JOSHI 
Chemical Laboratories, University of Rajasthan, Jaipur 
302004 India 


ONE TEXT FIGURE 
ABSTRACT 


The reactions of 2-hydrazino-i-methy] quinoline with acetyl acetone, 
benzoy! acetone, dibenzoyl methane, and ethyl acctoaectate yielded the 
corresponding 1,2-diazepine (2~4) and 1,2-diazepinone (8), Structures 
were assigned on the basis of IR and NMR special studies. 


Reactions of hydrazino derivatives of benzo (f) and benzo 
(h) quinolines were studied in this laboratory. They were 
condensed with acetyl acetone and ethyl acctoacetate and cy- 
clised in glycerol Gin sence of fused sod. acetate). In lite- 
rature the aromatie hydrazino compounds have been reported 
to give triazines and diazepines with nitrous and formic acids. 
It thus appeared worthwhile to synthesize 1,2-diazepine deri- 
vatives of quinoline which itself is important pharmacologically. 
1,2-Diazepines have not been studied as exhaustively as the 
1,4- and 1,5-diazepines which have been used widely as seda- 
tives, hypnotics, muscle relaxants, and anticonvulsants. 


DISCUSSION 


2-Hydrazino-4-methyl quinoline 1, and acetyl acetone on re- 
fluxing with glicerol in the presence of fused sodium acetate? 
gave a product, 2 (Cis Hi Ns, 71.4 percent). LR. spectrum 
gave a characteristic absorption band at 1605 cm? thus in- 
dicating the presence of 1,2-diazepine moiety in 2,” The 
NMR spectrum (Figure 1) indicated the presence of four aro- 
matic protons at 7 1.95-2.80, 9H of three methyl groups as 
singlet at + 7.20, 7 735, and > 7.70 respectively and a proton 
at nitrogen at » 0.80. The presence of an olefinic proton at + 
4,0 was the characteristic position for the protons of 1,2-dia- 
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= Idem. 
20, Buchardt et al, Actu Chem. Scand. 23: 3125 (1968). 
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zepine ring. The absence of a proton at position 3 and the 
presence of a proten at nitrogen and an absorption at 1600 
em-' would account for the fusion of 1,2-diazepine system 
with quinoline ring and rule out the possibility of a pyrazole 
ring. As such 2 was assigned the structure as d—methy] quino- 
line- (2,3-C) -3,5-dimethyl-1H-1,2-diazepine. 


CHa 


2-7 Ri Ra = CHS 
3,- Rye Gs, fo CHS 
4 Rp Ros CHS 


OQ IA, 
oot 


E 


Similar observations were made when 1 was reacted with 
benzoylacetone and dibenzoylmethane and the compouuds 3 and 
4 were obtained. On similar lines as in 2 compounds 3 
as 4-methylquinolino- (2,2-C) -3-phenyl-5-methyl-1H-1,2-dia- 
zepine and 4 as 4-methylquinolino (2,3-C) -3,5-dipheny! 1H-1, 
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2-diazepine were established on the basis of elemental and 
spectral studies. 

Substituting phenyl for methyl groups in 1, 2-diazepine ring 
brought down the yield of such compounds and a pyrazole deri- 
vative § (25.3 per cent) obtained was assigned the structure 
1-(3,5-diphenyl pyrazolyl-4-methy] quinoline (5) on the basis 
of elemental and spectral observations. 


Tapie i—Injrared and wvelear magnetic resonance analyses of 
synthesized compounds. 
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The reactions of 1 with ethyl acetoacetate yielded a crude 
mixture (74 per cent) from which only a compound 6 (C.sHi 
N5O, 31.8 per cent) could be separated in pure form. Infrared 
spectrum of 6 showed absorption bands at 1700 and 1600 cm-t 
indicating the possibility of the presence of a diazepinone ring. 
The NMR spectrum indicated the presence of four aromatic 
protons at + 2.8-1.95, 6H as singlet of two methyl groups at + 
7.40 and z 7.50, 2H of methylene group as singlet at + 6.90 
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and a proton at nitrogen at - 1.15. The proton at position 3 
was also found to be absent. On the basis of spectral observ- 
ations 6 was therefore, assigned the structure as 4-methylqui- 
nolino- (2,3-C) -3-methyl-4,5-dihydro-1H-1,2-diazepin-5-one. 


EXPERIMENTAL 


Melting points are uncorrected. Micro analyses and NMR 
spectra were mostly done at CDRI, Lucknow. NMR spectra 
were determined on Varian Model A-60 in CDCL, using TMS 
as internal indicator. Chemical shifts ave listed as > values 
(ppm). 

Synthesis of 4-methylquinolino-(2,3,-C) 4-3.5-dimethyl-1H— 
1,2-diazepine (2).—2-Hydrazinolepidine (3.46., 0.02 M) and 
anhydrous sodium acetate (3.0 g) were taken in glycerol 
(30 ml). The reaction mixture was stirred for a while at 25 
to 30°. Acetyl acetone: (2.0 g, 0.02 M) was added drowse 
over a period of 0.5 hr and the reaction mixture was heated 
to 150? to 200°, It was further refluxed for 0.75 hr and the 
yeaction mixture was poured over crushed ice. The crude 
product was crystallized from alcohol, m.p. 107° (yield 71.4 
per cent}. 


Analysis: Caled. for C; 


per cent; H, 6.32 per cent; N, 17.72 


c, 
per cent. 
Found: C, 75.72 per cent; H, 6.20 per cent; N, 17.69 
per cent. 
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‘When the diketones are solid, the aleoholic solution was used in 
the reaction. 


STEPWISE FORMATION AND THERMODYNAMICAL 
PARAMETERS OF THORIUM COMPLEXES 
WITH SALICYLALDOXIME 


By S. N. TktraTHr and S, A. 1. Rizvi 
Chemical Laboratories, University of Allahabad, Allahabad (India) 


TEN TE: 
ABSTRACT 


T FIGURES 


Thorium (IV) complexes with salicylaldoxime (H.BA) have been 
studied by established potentiometric techniques. The thermodynamical 
formation constants have been calculated by extrapolating the measured 
formation constants at varous innie strengths to zero ionie strength. 
The stepwise protonation constants of the biprotonic ligand and stability 
constants of thorium chelates have heen determined. The step thermo- 
dynamical parameters—enthalpy, entropy changes and standard free 
energy of thorium chelates have been determined and correlated. Some 
light has also been thrown on the structure of thorium chelate. 


INTRODUCTION 


Brady,» è? at first, suggested the use of salicylaldoxime 
(H.BA), as a chromogenic ligand, by preparing complexes 
with cobalt and nickel. Later on Bobtelsky and Jungries* 
isolated and studied its copper complex, who also studied 
further the complexe; ef cobalt and nickel. The literature 
has reported the complexes of barium, strontium and caleium, 
magnesium and beryllium * * along with other metals. *? 


Present work deals with stepwise formation of thorium 
chelates with salicylaldoxime (IT.BA). For this Bjerrum-Cal- 


20, L. Brady and M, M. Muers, J. Chem. Soc. 1599 (1930). 
20. L. Brady, J. Chem. Soc. 105 (1931). 
* M, Bohtelsky and E. Jungries, J. inory. nuch Chem. 3: 38 (1956). 
‘P.O. Lumme, Soumen Kem. 209: 194 (1957); $13: 233 (1959). 
s. Helzbecher, Coll. Czech. Chem. Commu. 24: 3915 (1959). 
eh. Ripan, G. Kiss, and Z. Szekely, Acad. Rep, Populare Romine, 
la Cluj Studii Cereetari Chem, 11: 259 (196 
t E. Jabalpurwala, & achalaw, z 
nud. Chem. 26: 1011 (1084). 
*3L S. Kachhawaha and A. K. Bhattacharya, Z. anorg. allg. Chem. 
325: 321 (1963). 
°K, Burger and I, Kgyred, J. inorg. nuel, Chem, 27: 179, 2301 (1965). 
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vin pH titration technique ^! was adopted at different ionic 
strengths and temperatures in 1:1 water-dioxan medium. Tho- 
rium forms 1:1 chelates in distinctly acid medium at pH 3.25, 
another 1:2 chelate in alkaline range at pH 7.25, but both 
the chelates are of yellow color. The possibility of the form- 
ation of polynuclear complexes is ruied ont owing to the fact 
that the results obtained at different concentrations of thorium 
and H,BA are the same. The study includes the determination 
of proton-ligand and metal-ligand stability constants at differ- 
ent ionie strengths and at different temperatures. The step 
thermedynamical stability constants have been calculated by 
extrapolating to zero ionic strength, and the corresponding 
free energy changes have, also, been calculated. Other step 
thermodynamical parameters like enthalpy and entropy have 
also been evaluated. 


EXPERIMENTAL 


Chemicals: "Thorium nitrate, potassium nitrate, dioxan, salicyl- 
aldoxime, nitrie acid, oxalie acid, and sodium hydroxide (ANA- 
LAR B.D.H., grade): phenolphthalein (B.D.H., grade). 
Standard thorium nitrate, potassium nitrate, oxalic acid, and 
salieylaldoxime solutions were prepared by dissolving exactly 
weighed amounts in 1:1 double-distilled-dioxan mixture. 
Sodium hydroxide solution was prepared and standardized 
against standard oxalic acid solution using phenolphthalein 
solution as indicator in 1:1 water-dioxan mixture, Standard 
nitric acid solution was prepared by diluting it with 1:1 water- 
dioxan mixture and standardized by titrating against standard 
sodium hydroxide solution. 
Apparatus: Standard pipettes and burettes, beakers (PYREX 
glass) of capacity 50 and 100 ml were used. Leeds and 
Northrup pH-meter operated at 250 v/50 cycles A.C. mains 
and an electrically regulated thermostat with an accuracy of 
- 0.1° were used. 
Bjerrum-Calvin potentiometrie technique was adopted where: 
(a) 5 m] of 01M HNO, and known volume of standard potassium 
nitrate solution, 
(b) 25 ml of 002M salicyluldoxime solution and mixture (a), 
(e) 8 ml of 0.005M thorium nitrate solution and mixture (b), 
“J. Bjerrum, Metal amine formation in aqueous solution, Haase, 
Copenhagen (1941), 
"M. Calvin and K. W. Wilson, J. Am. Chem. Soc 67: 2008 
(1945). 
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were taken in different beakers and in each case of these three 
titration, against standard sodium hydroxide solution (005M), the 
total volume was maintained at 50 ml before titrations. 


‘The three titration curves (i) acid titration curve, (ii) ligand 
titration curve, and (iii) the chelate titration curve, were ob- 
tained by plotting pH against the volume of the sodium hy- 
droxide solution added. The shape of these curves was the 
same as that obtained by Al-Komser and Sen. '* 

Accurate values of the stability constants of th(IV)-H:BA 
system chelates have been obtained as no electrode corrections 
were required; and the protonation eonstant of the ligand in 
such a medium serves a good intermediate for calculating the 
stability constants of these chelates. All experiments were 
carried out in nitrogen atmosphere. 

Thorium forms 1:1 chelate in a distinetly acid medium at 
pH 3.28, and another 1:2 chelate is formed in the alkaline 
range at pH 7.25 with salieylaldoxime. It has been observed 
that the formation curves remain incomplete at lower ionic 
strengths. Since the curves are symmetrical at fial.0, so 2 
light yellow color appears from colorless in the pH range 
from 7.60 to 8.60 at all ionic strengths. Further, as pH 
corresponds to fà value 1.5, at different ionic strengths, it 
suggests that the transition from colorless H.BA to light yel- 
low HBA- specie takes place in solution. 


CALCULATIONS 


Proton-ligand stability constants.—The association of protons 
(H) with the ligand (L) shorn of all dissociable protons is 


a 4 
Le ‘iH 


—— aeree CEC 
w+ gA Mye s 


Tbe average number of protons (ña) associated with the 
ligand molecule is defined as 
" total concentration of protons bound to ligand 
io BA = oial concentration of ligand not bound to metal 


vKMJ. Al-Komser and B. Sen, Inorg. Chem. 2: 1219 (1963). 
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Thus, for & ligand with two dissociable protons, 


= Cra Erp YO, + Cat Gg) eee a) 
KH E HH 
or Ge x" Ms is ,D/G 4 KC, + KKC 2 S (2) 


x x 
where K, and K; are the first and second ligand stability 
constants, and C represents the concentration. Rearrange- 
ment of equ'n (2) gives, 


= Gy -PCy + KE T EX 0 (IG, 3) (D 
The value of protonation constant can be determined by sub- 


stituting different values of RA and corresponding values of 
pH in equ’n (3) and then taking the average vaiue. 


1.9 7 


0.9 Roe. qp 
3.0 5.0 1.0 3.0 
pH 


Fic. 1. Proton-ligand fermation curves of H:BA at 30°C. 


a4y=0 
oon 20.10 


PORRE 
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In order to calculate the value of protonation constant by 
other methods, Figs. 1 to 3 represent the formation curves. 
Suitable computation methods were applied to determine the 
values of protonation constants. For the determination of ñA 
values the following equ'n (4) was used: 


n, ê YI^ + (V + Vr) (Nea Ee)/(Ve4 v'/TCO — e s+ (4) 
where v' and v" stand for the volumes of the alkali required 
in the acid (curve) and ligand (curve) titrations respectively, 
at a particular pH value, N° is the normality of sodium hydrox- 


60 The Philippine Journal of Science 1972 


3.0 


Fic. 8. Proton-ligand formation curves of HeBA at 50°C. 


9-e a = 0.024 
&-Ap = 0.06 
0-0 z 0.10 


ide solution: E? and TC are the overall concentrations of the 


acid and the ligand in the titration mixtures, Ve is the total 
volume of the mixture and y is the number of the dissociable 
protons. 


Metal-ligand. stability constants.—The stepwise complex for- 
mation between a metal ion M. and N, and ligand L shorn of 
all ionizable H-ion, the equilibria can be represented by 


My Gy, (ni LBB eee N) 
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The stepwise formation constants are given by 


K m6. C (n4 12,3. eee N) 
n 1 


where K, is the nth metal-ligand stability constant. 


The formation eonstants are obtained from the analysis of 
the formation curves (Figs. 4-6) drawn between fi and PL. 
The computation methods of Irving and Rosotti? and Sen 
were used. The value of ii, the average number of ligands 
attached per metal ion present in whatever form is given by 


the following equ'n (5), 


8e? ave) [N% E% reg Ge, A/O AVA, TOS e s (8) 


where I represent the total concentration of the metal pres- 


ent in de solution, v" and V"' denote the volumes of the 
alkali required in the case of ligand and complex titrations 
respectively at the same pH. Equ’n (5) can be simplified 
with the help of equ'n (4), 


mo: Qv»'-v») (N°4 E°/(V% v’) ATCR lee e + (6D 


fi values were generally determined with equ’n (6). 


» H, Irving and H.S. Rossotti, J. Chem. Soe. 3897 (1953); 2904 (1954). 
“B. Sen, Anal. Chem Acta 27: 515 (1962). 
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Fic. 6, Metal-ligand formation curves: Th—H;BA at 50°C. 


The frec ligand exponent (PL) was calculated from 


= 
1 
[i 
(antilog B)" 
2 2 ay e 
^ o j^ 
(rep -nTCy 2 v 


where s" is the overall proton-ligand stability constant and 


n 
B is the pH of the solution. The term (V° + v" ?)/V*? is 
the volume correction term—which is necessary for accuracy. 


RESULTS 


Proton-ligand system.—The formation curves in Figs. 1-3 
appear to be, almost, straight lines which have been extended 
between 0 and 2 on the ña scale. The dissociation of the 
ligand takes place in the following two steps: 
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HBA Spa? + oH 


The values of proton-ligand stability constants at jonic 
strengths 0.02, 0.06 and 0.10 and at temperatures 30°, 40°, 
and 50°C are given in Table 1. 


Tasty 1—Protonation constants of salicylaldoxine. 
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Metal-ligand. system.—Figs. 4-6 show the formation curves 
which are of particular shape. The stability constants were 
read-off from (i) graph or were cale! lated by other computa- 
tional methods, (ii) midpoint slope, (iii) corrections term, and 
(iv) average value methods. Table 2 shows the mean values 
of stability constants of the metal chelates by different methods. 


STEP THERMODYNAMICAL PARAMETERS 


The thermodynamical stability constants were obtained by 
extrapolating the measured formation constants to zero ionic 
strengths (Figs. 7 and 9), and the ligational standard free 
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TABLE 2.—Stability constants of Th(IV)-H:BA system. 


e 


SSseRaeeR 


log Ke 


energy was also calculated from 


AF? = 2.303 RI log K ^ . (8) 


where log K “= ig the extrapolated value of the formation 
at zero ionic strength. 


jog Ky, 


The step thermodynamical formation constants have been 
obtained by extrapolating the value of logarithms of step for- 
mation constants at various ionic strengths to zero ionic 
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Strength. Their sum has been symbolized as caled. log K #= 

The exptl. log K #=0 wag obtained by extrapolating the values 
H 

of overall concentration formation constants 6 or K at 


n E 
various ionic strengths to zero ionic strength (Figs. 8 and 10.). 


Fic. $ Log 8" vs. x -H—IBA sysiem. 
a 


ee 30°C: 
9-0 40°C 
4-4 50°C 
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Fic. 9. Log. En, vs. g—Th—HBA system 
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Fig. 00. Log K, vs. a—Th—ILBA system 
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e-ə 30°C. 
o-o 40°C 
4-& 50°C 


TABLE 8.—Thermodynamical stability constants aud ligatioual standard 
free energy, 


Parameters 


mr 
dog Ya 45 10.63 
wzo 

iog Ka m 345 
u=o 

Caled, log K 
v=o 

K 

. eal smote 

eal, mole 

T*. K, eul/mele 

Fe, K. cal/nuly 
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Caled, Jog 


Ext dog 
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enl./mole. 
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10 


30° 


Caled, A F°, R. eul/mole 
Exptl A F*, K, eaL/mole 


The values of the step thermodynamical stability constants 
and ligational standard free energy have been given in Table 
8. 

Enthalpy or the changes in heat content, H was determined 
by either using van’ Noff isochore, 
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dink = Alf 
dt RT 


or direct thermal measurements using calorimetry. 
Integration of equ’n (9) gives, 


Equation (9) was utilized for calculating AH. 
Entropy was calculated by 


AF = AH.- TAS - EERTE 


The values of enthalpy and entropy changes have been given 
in Tables 4 and 5. 


TARL em. 
Porameters We TROVI 

A R’, cal/mole. 6.65 6.19 
A HW, K. cal./mole 3.38 ES 
Caled. A H°, K. cat./mote —958 9.48 


Exptl A H°, K. cal./mole 19.11 EET 


Tarte 5.—Changes in the entropy of Th(IV)—H. BA system. 
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20.46 


entl A S°, et 


DISCUSSION 


Figs. 1-3 represent the formation curves of the ligand at 
various ionic strengths and temperatures. The formation 
curves are almost straight lines which are extended on the fa 
scale from 0 to 2 indicating, thereby, the dissociation of H.BA. 
Protonation constants at either read-off dircetly from (i) the 
curve where ña is plotted against pH, or calculated by {ii} 
midpoint slope method. A perusal of the curves show that. 
they remain incomplete and become prominent as ionic strength 
decreases. As the curves appear symmetrical at ña ^ 1.0, 
the color changes from colorless to light yellow at all ionie 
strengths in the pH ranging from 7.60 to &.G0— which cor- 
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responds to ña value 1.5 at different ionic strength suggests 
the transition from colorless H;BA species to light yellow 
HBA- species in solution. 

It has been observed that first proton of H.BA was liberated 
at pH 2.80 and the second proton was liberated at pH 6.5. At 
first the complex between thorium and H.BA was formed in 
the ratio of 1:1 at pH 3.25 and then in the ratio of 1:2 at 


w—=0 
pH 7.25. From Table 3 it appears that the value of log K, í > 
in the case of 1:1 chelate, of H+ and Th(IV) is approximately 

1=0 

of the same order but the value of log K of Th(IV) is 
less than that of H+, in the case of 1:2 chelate. It is further, 
apparent from Table 3 that the caleulated and the experimental 
values of the ligational standard free energies are in good 
concordance. 

From Table 5 it is apparent that value of AS,° of the 
metal chelate is approximately of the same order as that H+, 
but the magnitude of AS.° is smaller in the case of thorium 
chelate in comparison to the protonated complex. The low 
value of entropy signifies that Th(IV) chelate is less stable. 

The review of Melior!5 throws some light on the structure 
of thorium chelates. In his review it is emphasized that six- 
membered ring structure has been confirmed by analysis for 
Ni(II), Pd(II) and Pt(IV) chelates of HBA, which are planar 
and stable. In the present case the reaction between thorium 
and H;BA 


Gn o 


OÜRNOH + THIM 


r-0 


leads to the formation of a seven-membered ring, which is 
less stable than a six-membered ving. Further, lower entropy 
value supports the seven-membered ring in the thorium chelate 
with salicylaldoxime. Hence it may be concluded that thorium 
chelate has seven-membered ring. 

* D. P, Mellor, Chem, Rev. 33: 137 (1943), 


EFFECT OF GAMMA RADIATION AND PACKING ON THE 
POSTHARVEST LIFE OF GUAVA (PSIDIUM GUAJAVA L.) 


By Magoo Auman, M. H. Naqvi, A. Hussain, and AMIN M. HUSSAIN, 
Nuclear Institute for Agriculture and Biology, 
Lyalipur, Pakistan 


TWO TEXT FIGURES 
ABSTRACT 


Guava fruits were subjected to gamma irradiation and packed in 
polyethylene film or wax paper to observe and compare their taste and 
effeet on shelf life, weight loss during storage, changes in pectin cons- 
tituents, ascorbic acid, total soluble solids, and acidity. 

Optimum radiation dose at 30 Krad delayed vipening of guavas by 
5 days while those packed im wax paper polyethylene film were delayed 
7 days, respectively. Four microorganisms isolated from decay- 


6 and 
ing guayas were noted. 


INTRODUCTION 


Guava is a very delicious and nutritious fruit of Punjab 
(Central region of Pakistan) and is liked by people of all 
walks of life. It is one of the riches sources of pectin and 
vitamin C, and contains appreciable quantities of vitamin A, 
vitamin B complex, iron, phosphorus and calcium (Munsell 
et al, 1953; Navia et al, 1955; Chughtai and Khan, 1960). 
Guava fruit is known as the apple of the tropies in many 
countries. The commercial use of this fruit is for jelly making. 
Guava marmalade, chuteneys, cheese, butter, paste and gum- 
drops are other products from guava consumed by the public. 

Guava, being a perishable commodity cannot be sent to dis- 
tant markets for consumption, hence there is a good deal of 
wastage in areas of abundance. Ionizing radiation and packing 
treatments have been successfully used for the extension of 
shelf life of many fruits (Sattar et al, 1970; Scott and Roberts, 
1966, 1968). However, very little work has been done on the 
extension of storage life of this fruit. Mathur (1963) re- 
ported delayed ripening of guavas at 30 Krad dose level. He 
also found a marked reduction in the decay of this fruit due 
to irradiation. Farooqi et al, (1967), while working on green 
commereially ripe guavas, reported delay in senescense in both 


types of fruits and the optimum dose suggested was 30 Krad. 
7i 
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One of the undesirable side-effects of irradiation treatment 
is softening of tissues (Glegg e£ al, 1956; Smock and Sparrow, 
1957) and Maxie and Sommer (1964) considered it the most 
important limiting factor in the application of radiation to 
fruits and vegetables. Doses above 25 Krad cause tissue de- 
gradation which may be correlated with radiation induced 
changes in pectin and cellulose (Kertesy et al, 1964). No 
study of changes occurring in the pectin contents of guavas 
subjected to postirradiation storage has been reported pre- 
viously. 

The present investigation was undertaken to study the effect 
of gamma radiation and packing treatments on the postharvest 
life, physico-chemical characteristics and sensory evaluation of 
guava fruit. 


MATERIALS AND METHODS 


Mature green guavas of Sefeda variety were harvested from 
an orchard about 5 miles from the laboratory. Fruits of al- 
most equal size and free from bruises were selected and ran- 
domly distributed into equal lots for radiation and packing 
treatments. Eight to ten fruits were held in polyethylene bags 
and subjected to gamma radiation doses of 0, 10, 20, 30, 40, 50, 
and 75 Krad. Radiation was carried out in the "Gamma Cell 
220" Co® source (Atomic Energy of Canada Ltd.). Dose rate 
at the time of radiation was 4 Krad/min. as determined by 
FeSO: dosimetery (Aziz and Dyne, 1963). Irradiated and un- 
irradiated lots of guavas were kept in perforated wooden boxes 
lined with newspaper. To study the effect of packing material, 
two lots of unirradiated guavas were held separately in wooden 
boxes lined with either wax paper or polyethylene film, 

All boxes containing experimental fruit were stored at room 
temperature (25° 2°C). 

Weight loss was recorded from a unit of 10 fruits kept sepa- 
rately from the start of the experiment. Visual observations 
of the ripening process were recorded daily. Consumer accept- 
ability was determined by the usc of 2 nine-point hedonic scale 
(Larmond, 1970). 

Four randomly drawn fruits from each treatment were cut 
into pieces (excluding seeds) and homogenized in a Waring 
blendor. Duplicate samples were taken from this pool for bio- 
chemical analyses. Acidity, total soluble solids (TSS) and as- 
corbic acid were determined by the method of AOAC. Total 
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soluble solid-acid ratio was also calculated. Different pectin 
fractions were determined by the method of Rouse and Atkins 
(1955). The results were statistically treated using analyses 
of variance (Cochran and Cox, 1965). 

Microorganisms responsible for the decay of guavas were 
determined by transferring samples from spoiled parts onto 
malt extract agar having a pH of 5.0. The agar plates were 
incubated at 30°C for 2 days. Colonies of fungi that had 
developed were isolated and subcultured on the same medium 
and identified by the slide culture technique. 


RESULTS AND DISCUSSION 


Visual observations.—There was no direct or immediate effect 
of irradiation on the sensory characteristics of guavas except 
that there was slight softening beyond 50 Krad dose levels. 
On the second day of storage, ripening started in the control 
and 10 Krad-treated samples and they were completely ripe on 
the 4th and 5th days, respectively. Packed and 20 to 40 Krad- 
treated samples were still hard and green on the second day, 
but yellow spotting and softening developed in the 50 Krad 
and above irradiated samples. Guavas packed in polyethylene 
film, wax paper and irradiated at 30 to 40 Krad ripened after 
11,10 and 9 days, respectively. Twenty Krad-treated fruits 
were slightly over-ripe, while all other samples were over-ripe, 
spotted, shrivelled and decayed on the 9th day. 

Tt is clear from these results that optimum radiation dose 
for causing delay in ripening of guavas is 80 Krad. Similar 
results were obtained by Mathur (1963) and Farooqi e£ al 
(1961). Packing in polyethylene film also extended the shelf 
life for about a week, Australian workers (Scott and Roberts 
1966, 1968) also found polyethylene film useful in extending the 
shelf life of bananas. Due to the enclosure, exchange of gases 
was limited, thus the atmosphere around the fruit was modified 
as evidenced by packs of water droplets that appeared on the 
fruit surface and inside the polyethylene bag. This encouraged 
microbial. growth but probably could be overcome by the use of 
some moisture absorbent in the pack and a fungicide on the 
surface of the fruit. 

Weight loss. Effect of irradiation and packing treatments on 
the per cent weight loss of guavas is illustrated in Fig. 1. 
The irradiated and control fruits lost moisture almost to the 
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PERCEN? LOSS 


STORAGE PERIOD «pays > 


Fig. 1. Effect of gamma radiation (30 Krad), wax paper and poly- 
ethylene film packing on the weight loss of guavas during ripening at 
room temperature, 


same level, but polyethylene film and wax paper packing caused 
a significant (P<0.01) reduction in weight loss. The weight 
loss of fruits on the 10th day was 34 per cent, 33 per cent, 
26 per cent, and 11 per cent in the control, irradiated, wax 
paper-wrapped and polypacked guavas, respectively. The loss 
in weight was mainly due to evaporation and transpiration. 
Both types of packing retarded these processes and in this 
way loss in weight was decreased. Scott ef al (1971) also 
Showed that packing of bananas in polyethylene bags reduced 
ight loss during transport. The effect of irradiation on 
ight loss is controversial. Mathur and Lewis (1961) re- 
ported less weight loss in irradiated mangoes than in unirra- 
diated mangoes but Herrera and Valencia (1964) found no 
effect of irradiation on the weight loss of this fruit. 

Biochemical studies.—Effect of different doses of gamma 
radiation on the biochemical constituents of guavas during 
storage is discussed below. 

a. Peetic substances——Radiation caused an immediate in- 
crease in water-soluble and ammonium oxalate-soluble pectins 
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and a corresponding decrease in alkali-soluble pectin (Table 1). 
This shows that there was an increase in soluble to insoluble 


TABLE L—Effect of gamma radiation on different pectin fractions and 
total pectin (per cent AGA) of guavas during ripening 
at room temperature. 


Radiation dose 11,0-soluble (NTC00: 


oluble NaOH-soluble Total ont 


(Krad) wW (A) ay pectin AXN 


Immediately after irradiation 


ü 0.150 0.075 0.815 1.040 0.169 
10 0.145 0.060 0.765 0.970 0.176 
20 0.150 0.075 0.770 0.995 0.178 
30 0.115 0.090 0.750 1.015 0.208 
40 0.170 0.100 0.740 1.010 0.202 
50 0.205 0.090 0.718 0.010 0.255 
75 0.220 0.110 0.690 0,020 0.275 


After 5 days storage 


v 0.220 0.060 
10 0.200 0.015 
20 0.180 0.075 
30 0.190 0.100 
40 0.205 0.090 
50 0.210 0.100 
7o 0.215 0.110 0.685 

After 10 days storage 
0 0.350 0.110 0.380 0.714 
10 0.345 9.100 0.411 0.675, 
20 0,330 0.110 0.412 0.632 
30 0.305 0,110 0.450 0.545 
40 0.310 9.100 0.445 0.569 
50 0.325 0.130 0.412 0.600 
75 0.345 0.150 0.412 0.614 


1golible to insoluble pectin ratio. 


pectin ratio in guavas with increasing dosage of irradiation. 
These changes prove the hypothesis proposed by Skinner and 
Kertesz in 1960 and Somogyi and Romani in 1964. Delayed 
ripening of guavas due to irradiation was reflected in dimi- 
nished amounts of water-soluble pectin and a corresponding 
decrease in alkali-soluble pectin during the storage period. 
Thus the normal conversion of insoluble to soluble pectins 
during ripening appears to have been markedly vetarted by 
irradiation. Total pectin caleulated by adding the different 
pectin fractions remained almost constant after irradiation but 
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there was a significant (P<0.01) decrease in this constituent 
after 10 days storage. Despite the softening which occurred 
due to a direct effect of irradiation, irradiated guavas retained 
firmer-than-normal texture at the end of the storage period. 
Similar effects of irradiation on the pectin constituents of 
fruits were obtained on apples (Massey et al, 1964) ; mangoes 
(Dennison and Ahmed, 1967); and peaches (Shewfelt ef al, 
1968). 

b. Ascorbic acid.—lt is clear from Table 2 that guavas con- 
tain appreciable quantities of ascorbie acid. There was a 
significant (P<0.01) decrease in vitamin C contents of guavas 
during ripening in storage at 25°C. Irradiation caused some 
destruction of ascorbic acid at higher radiation dose levels im- 


TARE 2—Efect of gamma radiation on the chemical constituents of 


guavas during ripening at room temperature, 


Radiation dose TSS __ Aridity TSS/acidity Ascorbic acid, 
(Krad) Per cent eent (ratio) Gna/100 gj 


Immediately after irradiation 


0 0.77 260 
10 0.80 200 
20 0.83 245 
80 0.80 242 
40 0.78 241 
50 0.75 234 
75 0.85 220 

After 5 days storage 

0 0.64 185 
10 0.64 188 
20 0.65 186 
30 0.60 182 
40 0.58 183 
50 0.61 181 
5 0.62 195 

After 10 days storage 

9 445 0.40 10.63 134 
10 4.00 0.45 8.89 132 
20 437 0.42 10.40 143 
3n 4.00 0.43 9.30 140 
40 4.00 0.4 EA 138 
50 4.25 0.42 10.12 185 
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mediately after irradiation. At 75 Krad, the guavas contained 
220 mg/100 g ascorbie acid while control fruit had 260 mg/ 
100 g. This difference in contro] and irradiated fruits dis- 
appeared during subsequent storage period and the ascorbic 
acid contents were between 134 to 143 mg/100 g after 10 days 
storage. 


c. Total soluble solids (TSS) and acidity—There was signi- 
ficant (P<0.01) increase in TSS, TSS/ acid ratio and significant 
(P<0.01) decrease in acidity of guavas during ripening at 
room temperature (Table 2). Radiation treatment had no 
direet and delayed effect on these parameters. The increase 
in TSS of guavas is due to increase in sugars at the expense 
of starch which disappears during the ripening process. The 
decrease in acidity may be due to conversion of organie acid 
to other metabolites like esters ete. which are also responsible 
for the flavor development in the fruits. TSS/acid ratio in- 
creased during ripening due to an increase in TSS and a 
decrease in acidity, thereby resulting in sweeter fruits. 


Microbiological studies.—Microbial spoilage of guavas was 
evident by the presence of fungi on the fruit imparting differ- 
ent colors to it depending on the type of fungal attack. These 
micro-organisms were isolated on malt extract agar (pII 5.0) 
and were identified. The decaying fruits were mainly attacked 
by Aspergillus niger and yeasts. The presence of this fungus 
blackened the surface of guavas. Other fungi were also pre- 
sent but to a lesser extent. These include Cylindrocarpon sp., 
Papulaspora sp, and Trichothecium roseum. The presence of 
the latter fungus gave pink color to the decaying guavas. 
Since the highest radiation dose used in the present investiga- 
tion was 75 Krad, the spoilage fungi could not be controlled. 
According to Maxie and Sommer (1964) growth of fungi ean 
only be reduced by dose levels of 175 Krad and above. 


Organoleptic evaluation—The effect of different doses of 
gamma radiation and packing treatments on the general aecept- 
ability of guavas is presented in Fig. 2. Ovrganoleptie evalua- 
tion was carried out by 10 trained judge after 10 days storage. 
Mean scores for polyethylene film and wax paper-packed guavas 
were 7.75 and 7.00, respectively. From radiated lots, 20, 30 
and 40 Krad-treated fruits scored 5.88, 7.18 and 6.50, respec- 
tively. All other samples were disliked by the judges due to 
overripening, spotting and schrivelling of guavas. 
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Fic. 2. Organoleptie evaluation of control, irradiated, wax paper and 
polyethylene flm packed guavas after 10 days storage using hedonic 
seale scoring (average of 10 judges). 


SUMMARY AND CONCLUSION 


Gamma radiation {30 Krad), wax paper and polyethylene 
film packing extended the post-harvest life of guavas for 5, 6, 
and 7 days, respectively, over the control fruits. Organoleptie 
evaluation showed that after 10 days Storage those guavas 
which were packed in polyethlene film were considered best, 
Paeking treatments reduced the weight loss of guavas during 
Storage. There was an increase in soluble to insoluble pectin 
ratio in guavas due to irradiation but it was reversed during 
subsequent storage. Other biochemical parameters studied 
were total soluble solids, acidity (and the ratio of the two) 
and ascorbic acid. Microorganisms isolated from decaying 
guavas were A. niger, Cylindrocarpon sp., Papulaspora sp., 
Trichothecium roseum and yeasts. 
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SURVIVAL OF RHIZOBIUM JAPONICUM IN 
INDIAN SOILS 


By S. D. Pant and V. Iswanax 
Division of Microbiology, 
Indum Agricultural Research Institute, New Delki-12 (India) 


ABSTRACT 


Period of survival of two strains of Rhizobium japonicum, U.S.D.A. 
136 and Nanking, in seven soils of India from Delhi, Pusa, Dehra 
Dun, Ranchi, Akola, and Coimbatore (both red and black) was deter- 
mined under different conditions. The determinations were made in 
sterilized constant moisture conditions and under undisturbed conditions 
after allowing the soils to dry gradually at room temperature. Similar 
determinations were also carried out in unsierilized soil under constant 
moisture and undisturbed conditions. It was observed that the counts 
dually decreased with progress of time and that the counts and 
time were significantly correlated. The maximum period of survival 
of both strains was found under sterilized and constant moisture 
conditions and the minimum under unsterilized conditions when no 
moisture was maintained. The maximum survivability in soil was ob- 
served in the ease of Rhizobium japonicun—Nankiny variety in Ranchi 
soil which was 42 weeks and only 10 weeks in Coimbatore red soil. 
For both Rhizobüem japonicum, U.S.D.A. 126 and Nanking varieties, the 
survivability was negatively correlated with pH but positively with 
available phosphorus (P} content of the soils, The correlations were 
highly significant. 


INTRODUCTION 


Survival of Rhizobium in soil under varying conditions is 
an important object of study from the point of view of cultiv- 
ation of legumes and success of inoculation practic The 
factors responsible for the protection of the organisms against 
adverse factors are not very well known. Some of the factors 
that influence the survival of Rhizobium are air, moisture, pH, 
temperature, soil type, soil composition, organic matter, micro- 
nutrient and antagonistic factors {Hedlin and Newton, 1948; 
Russel, 1952; Sen and Sen, 1956; Date, 1959; Bowen and Ken- 
nedy, 1959; Holland and Parker, 1962; Holding and Kiug, 1963, 
Jardim and Samuel, 1963: Korovin and Vorobev, 1967). 

In the present investigation, two strains of Rhizobium ja- 
ponicum. isolated soybean (Glycine maz.), U.S.D.À. 136 and 
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Nanking, were introduced in seven different soils with vary- 
ing composition under sterilized and unsterilized and under 
controlled conditions. The periods of survival of the strains 
in the soils were determined. The results were examined to 
find out if the soil composition or the different conditions 
to which the soils were subjected, influenced the survival of 
the organism. 


MATERIALS AND METHODS 


Rhizobium culture.—Two efficient cultures of Rhizobium ja- 
ponicum from soybean, strains-U.S.D.A. 136 and Nanking, 
were obtained from the culture collection of the Division of 
Microbiology, 1.A.R.1, New Delhi. 


Soil samples.—The following seven soils were used as the 
carrier medium, Delhi (alluvial); Pusa (calcareous); Ranchi 
(red loam); Dehra Dun (hill); Akola (black cotton); and 
Coimbatore (red and black). 


Preparation of inoculum and soil sample for culture — 
Standard yeast-extract-mannitol medium was used for growing 
Rhizobium cultures. They were continuously shaken in a 
rotary shaker for 148 hours at 28 to 80° C. For each treat- 
ment 200 g of each soil sample were placed in four 500-ml 
Erlenmeyer flasks after drying and passing through 2-mm 
sieve. Moisture was made up to 88 per cent of their total 
water-holding capacities. This moisture level included the 
water carrying the suspension of nodule bacteria. 


Out of four replications of each soil sample, two flasks 
were sterilized in the autoclave for 3 successive days at 120° C 
under 15 lbs for 2 hours each day. The flasks were inocul- 
ated aseptically with 20 ml of respective strain of Rhizobium 
(having an initial count 50 x 10'^/ml for U.S.D.A. 136 
and 75 x 10'"/m] for Nanking) and the soils mixed thorough- 
ly. The prepared soil culture having one sterilized and one 
unsterilized flasks were kept at room temperature. Another 
pair of sterilized and unsterilized flasks: were kept at 29°C, 
The flasks stored at 29°C were lightly stoppered and covered 
with cellophane paper to prevent too rapid loss of moisture. 
In the sterifized sample, the moisture was maintained through- 
out the storage period whereas in the unsterilized they were 
allowed to dry progressively at room temperature. 
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COUNTING METHODS 


Survival counts of rhizobia in different soils were made 
forthnightly on the congo-red yeast-extract-mannitol agar 
(Fred e£ «i, 1932; Hahn, 1968). Means were calculated from 
duplicate counts of four replications. 

Plant dilution counts were made substantially according to 
the method of Date and Vincent (1962) by inoeulating dup- 
licate tubes of seedlings of Phaseolus autropurpure, (Sivat- 
ro) as the test plant with 0.1 ml amounts of appropr 
tions. The method was used in addition to the plate count 
when it was thought that the proportion of rhizobia to other 
organisms from unsterilized soil might be so low as to make 
counting difficult. Means were calculated from estimates of 
the same number of treatment replicates as were used in the 
plate count. Results from the two methods were in very good 
agreement and those quoted in tables below are based almost 
entirely on the plate count method. The period of survival 
in each soil was determined from the repression equations. 
The period at which the counts were zero, was taken to be 
the period of survival. 


RESULTS 
The soils were analyzed by the usual methods of soil ana- 
lysis (Piper, 1950). The results of the observations are given 
in Table 1. 


Analysis of soit based on 


Tree Type of sail 


DehesDun. 
Raid. 
Ak 


The counts of a strain of Rhizobium japonicum (U.S.D.A. 
136) isolated from soybean in the different soils under steril- 
ized and unsterilized conditions and under constant moisture 
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conditions and also in the natural state when no constant moist- 
ure was maintained at different periods are given in Table 2. 

The results in Table 2 showed that there was progressive 
decrease in the counts with progress of time in all soils and 
also under different conditions. The correlation coefficients 
between the counts and the periods in weeks were all negative 
and highly significant. The periods of survival of the Rkizo- 
bium were different under some conditions and similar in 
others. In the majority of cases, the maximum period of sur- 
vival was observed in sterilized soil under constant moisture 
conditions except in the soil from Ranchi where maximum pe- 
riod of survival was under sterilized condition but in undis- 
turbed state. In the case of Pusa caleareous soil the period 
of survival was 12 weeks under varied conditions while in the 
case of black soil from Coimbatore it was 12 weeks in steril- 
ized soil under constant moisture condition. 


Taare Z—Survival of Rhizobium japonicum (soybean U.S.D.A. 126) 
in different soils of Pudia. 


nee, Steritized soil 
weeks - - 
At 2PC 
sealed. 
no drying 
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Tapie 2.—Survival of rhizobinm japenieum (soybean U.S.D.A. 126) 
du diferent soils of Indie—Continned. 


of four replientions) 


Natural soit 


At room tempe- 


290 C 
led 


At room terpa- 
unseated 


matte umeeel-d s n 
progressive artine]  nodreing pr drying 
Ranchi soil pH 6.0 
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$3 x 104 42 s 104 Y x to 
48 x 105] 203 104 82 x 100 
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16 J 15 H 
Debra Dun soil pH 6.0 
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2i z 19 
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Period of 
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124 x 104 36 x qe 
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binm japonicum (soybean USDA. 136) 


in different soils of India— Continued. 


Note: The blank spaces in the table mean absence af any colony at the timo of 
count 


Counts of Nanking strain of Rhizobium japonicum under 
sterilized and unsterilized conditions in the presence and ab- 
senee of constant moisture contents at different periods are 
given in Table 3. 

The results for Nanking strain in Table 3 indicated the same 
trend as in strain U.S.D.A. 136. However, in the case of 
Ranchi soil, the highest period of survival was 42 Weeks as 
compared to 17 wecks in strain U.S.D.A. 136. In the red scil 
from Coimbatore, the period of survival was the same in all 
cases. 

From the results of the present studies it can be seen that 
even under most suitable conditions, the maximum period of 
survival in the case of Rhizobium for soybean varied from 36 
to 42 weeks and the minimum period of survival from 8 to 
10 weeks. The maximum period of survival was found under 
sterile and constant moisture conditions and the minimum 
under unsterilized conditions when no moisture was maintained. 
This is in accordance with the observations of Hedlin and 
Newton (1948) who have shown that the counts of bacteria 
in soil is closely related to the moisture content. Also under 
sterilized conditions the competition with the other micro-or- 
ganisms or antagonism between the introduced Rhizobium and 
the indigenous microflora were absent. However, survival of 
the organism from soybean has been reported by several workers 
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TABLE 3.—Surehval of Rhizobium jüponicm (Nanking) in different 


soils in India. 
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Tans 3—Survivol of Rhizobium, jupouteum. (Nanking) in different soils 
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to be quite prolonged (Richmond, 1926; Vandecaveye, 1927; 
Thornton, 1943; Newbould, 1951; Sen and Sen, 1956; Thompson, 
1964; Choudhury, 1965), The variations in the survivabil ity of 
different strains of Rhizobium in different soils under different 
conditions show that a study of the behavior of an individual 
strain is imperative not only for using a partieular soil as a 
carrier for a particular strain as a legume moculant but also 
for finding out if the inoculation is going to sueceed in the 
case of a particular crop in a particular soil, 
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The values for the two Rhizobiwm strains on Ranchi soil 
(pH 6.0) are widely divergent, one being about 16 weeks and 
the other 40 weeks. This shows the superiority of the sur- 
vival of one strain over the other compared with other soils 
having pH values above 7.0 where survivability are fairly 
closely grouped. 

In the case of Rhizobium japonicum, U.S.D.A. 136 and Nan- 
king varieties, correlation could be obtained between soil pH and 
available P with survivability. In the case of U.S.D.A. 136 the 
relationship between soil pH and survivability (r —0.80) 
and that between available P and survivability (r — +0.76) 
were found to be significant. The relationships can be ex- 
pressed as 


Y = 82.32 — 8.02 X and 
Y= 8.22 + 0.69 X, 


where Y is the longevity in weeks in both cases while X and 
x’ are the pH and available p content of the soils, respec- 
tively. Similarly in the case of Nanking variety, the relation- 
ship between soil pH and survivability (r = —0.82) and that 
between available P and survivability (r= +0.79) were highly 
significant. The relationships can be expressed as 


Y = 87.20 —7.92 X and 
Y= 7.90 + 0.68 X. 


where Y is the longevity in weeks in both cases while X and 
and X: are the pH and available P content of the soils, re- 
spectively. 

The results of the present study show that the low average 
survivability of strains of Rhizobium in soils and its varia- 
tion according to the nature of the strain and soil would 
make determination of survivability of Rhizobium strains 
in a soil imperative when the soil is used as a carrier in the 
preparation of legume inoculants as is the practice in India. 
Also it is seen that an average strain of a species of Rhizo- 
bium in an Indian soil as carrier not likely to maintain suf- 
ficient counts by 12 weeks so as to be effective and beneficial. 
The low survivability of strain of Rhizobium in an average 
Indian soil may cause doubts about their existence on natural 
soils for long periods where the indigenous soil microflora 
may cause additional difficulties. A natural soil unlike one 
in the laboratory is highly dynamic and undergoes change 
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almost all the time. When a crop is grown the rhizosphere 
effect is prominent along with the conservation of moisture 
around the roots and exudates which may consist of stimu- 
latory substances and a good deal of food materials for micro- 
organisms. This may be quite prominent under native mixed 
vegetation, Even in bare soil, where there is no vegetation, 
there is rise of subsoil water bringing in and leaching out 
many organie and incrganie substances. There are, therefore, 
greater chances of survival of Rhizobium under natural condi- 
tions in the field rather than in the laboratory under artificial 
conditions, 


ACKNOWLEDGMENT 


The data presented in this article were taken from a thesis 
submitted by the senior author and accepted by Postgraduate 
School, LA.R.I, for the degree of Master of Science in Micro- 
biology in 1969. The authors are grateful to Dr. W. V. B. 
Sundara Rao, head of the Division of Microbiology, for his 
interest and advice. 


REFERENCES 


Effect of high soil temperature 
ANT. 


Bowen, G. D., and M. Kennepy (1959). 
on Rhizobium spp. Qd. Jour. Agie. Sel. 16: 17 


Chownnrey, M. S. (1965). Growth and persistence of Rhizobium i^ 
soil. Ph.D. Thesis, Univ. West Aust. 


Date, R. A. (1959). Growth and survival of the root nodule bacteria. 
M. Se. Thesis, Univ. of Sydney. 


T (1962). Determination of the number 


DATE, R. A., and J. M. VIN 
of root-nodule bacteria in the presence of other organisms, Aust. 


Jour, Expt. Agri, Anim. Husb. 2: 5-7. 


E. McCoy (1932), Root nodule bacteria 
Wisconsin. Studies in Science 1405: 


Prep, E. B., L L. BALDWIN, and 
and leguminous planis. Uni 
348. 


Haun, N. J. (1966). The congo red reaction in bacteria and its use- 
fulness in the identification of bacteria. Can. Jour. Microb. 12: 
725-733. 

HEDLIX, R. A, and 8. D. Newton (1948). Some factors influencing 


the growth and survival of Rhizobium in humus and soil cultures. 
Canad. Jour. Research (C) 26! 174-187. 


HOLLAND, A. and C. A. PARKER (1982). Microbial intervention in 
the establishment of clover. VIII Intern. Cong. Microbial (Abs.) 
pp. 22-23. 


10, 12 Pant and Iswaran: Survival of Rhizobium Japonicum 91 


Horning, A, J., and J, Kine (1963). The effectiveness of indigenous 
populations of Rhizobium trifolii in relation to soil factors. P1. 
Soil 18: 191-198. 


Jarvim Frome, J. Ry and H, J, SAwugL 1963). Influence of tempera- 
ture and loss of moisture on the death rate of Rhizobium inoeulants. 
Agron, Vet. 6: 85, 


Konovrw, A. I, and V. A, Voroney (1867). Soil temperature and uti- 
lization of atmospheric nitrogen by legumes. Fiziol, Rast. 14: 
117-122, 


NEWwBOUvLD, F. H. S. (1951). Studies on humus tyve legume inoculants 
L Growth and survival in storage, Sei. Agri, 31; 463-409. 

Pier, C. S. (1950). Soil and plant analysis, New York: Intern. Sci. 
Pub. Ine, pp. 143-150. 


Ricnwowp, T. A. (1926). Longevity of the legume nodule organism. 
Jour. Amer, Soe, Agron. 18: 414-410, 


Russert, M. B. (1952). Scil aeration and plant growth. In B. T. Shaw 
(Ed.). Soil Physical Condition and Plant Growth. Chap. 4, p. 253. 


SEN, A, and A. N, SEN (1956). Survival of Rhizobium japonicum in 
stores air-dry soil, Jour. Indian Soe. Soil Sci, 4: 215-220, 


"THOMPSON, J. A, (1964). Studies on the survival of root-nodule bac- 
teria on seed and in soil Ph.D. Thesis, Univ. of Sydney. 


THORNTON, GEO, D. (1943). Some factors affecting the longevity of 
Rhizobium in Florida soils. Proc., Soil Sei. Soc. Amer, 8: 238-240. 


Vanprcaveys, S. C. (1027). Effect of moisture, temperature and other 
climatic conditions on Rhizobium leguminosarum jn the soil Soil 
Sei, 23: 355-302. 


SHORT COMMUNICATION 


THE OZONOLYSIS OF PHILIPPINE UNSATURATED 
OILS. Il. LUMBANG [ALEURITES MOLUCCANA 
(LINN.) WILLD.i 


By VIOLETA P. ARDA and FLORECILLA C. BORLAZA 
National Institute of Science and Technology, Manila 
and 
WILLIAM J. SCHMITT, SJ. 

Ateneo de Manila. University, Quezon. City 


The previous publication in this series {Arida ef «l, 1967) 
deseribed a two-step process for the production of a good tech- 
nical grade azelaic acid from rice bran oil. We now wish to 
report the extension of the process to lumbang oil. 

The conditions are essentially the same as for rice bran oil. 
Both the yield and the quality of the azelaic acid obtained from 
lumbang oil were better than that obtained from rice bran 
oil. Moreover, the nitric acid could be recycled indefinitely. 


MATERIALS AND METHOD 


Reagents.—These were as previously described. The lumbang 
oil obtained from Elizalde Oil and Paint Factory, Tanduay, 
Manila, was light yellow in color and used without purification. 


Ozonolysis of lumbang oil—A study was made on the effects 
of the various reaction parameters on the yield and purity 
of the product. 


In a typical run, 20 g of lumbang oil was dissolved in a solvent 
consisting of 350 ml of hexane and 100 ml of ethanol and ozo- 
nized as previously described. The resulting mixture was re- 
fluxed with 400 m! of 3 per cent nitric acid for 1 hour. The 
solvent was distilled off and the resulting two-phase system 
separated into an oily supernatant layer and an aqueous layer. 
The former contained pelargonie and other aeids and was not 
considered further. 


The aqueous layer was cooled and the crystalline azelaic acid 
recovered by filtration, The material was crystalline white in 
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color with a melting point ranging from 92° to 106°C though 
íhe range for a given sample never exceeded 3 degrees. The 
melting point was raised from 99° to 100°C to 100° to 101°C 
upon one recrystallization from boiling water containing a few 
drops of ethanol with 92.5-per cent recovery. 


The recovered solvent was reused. The dilute nitrie acid 
from the filtration was brought up to 3 per cent with concen- 
trated aeid as previously described and reused in subsequent 
run. Unlike in the ease of rice bran oil, we found no limit 
to the number of times this acid eould be recycled. 


RESULTS AND DISCUSSION 


The lumbang oii is first ozonized in a hexane-ethanoi medium 
to give what is probably an ethoxy hydroperoxide rather than 
an ozonide (Bailey, 1956). 1n the second step this is refluxed 
with dilute nitric acid, which serves both to oxidize the inter- 
mediate to the acid function and to hydrolyze the ester linkage. 


Table 1 shows the results of a series of runs. The yield of 
the first run was low because of the solubility of azelaie acid 
in the water layer. The average yield is over 25 per cent. This 
is considerably better than that obtained from rice bran oil 
and the quality of the product was better, 


Attempts to improve the process by using less aleohol and 
by making various changes in the secondary step were not suc- 
cessful. 


Since the starting material is a glycerol ester it would be 
expected that glycerol would build up in the water layer and 
interfere eventually with the process. Such an effect was not 
noticed in the 17 consecutive runs made. Moreover, in our 
hands, the application of this process to pure oleic acid did not 
give a higher yield of product when correction is made for the 
parts of lumbang oil (glycerol, acids other than oleic, linoleic 
and linolenic) which could not give azelaie acid on ozonolysis. 
Therefore, no economic benefit would be derived from prior 
hydrolysis of lumbang gil with subsequent ozonolysis of the 
isolated unsaturated fatty acids. 


Contrary to the report of Magiollo (1958), we found that 
the presence of water in our solvent system lowered consider- 
ably the yield of final product obtained from the ozonolysis of 
oleic acid. 


in L2 Arida et al: Ozonolysis of Unsaturated Oil, H 95 
TABLE l.—Oxorolysis of hanbang oil, 


Run No. Yield of azdaie acid? 
Per cont 


12.1 


Average 


i Hexane and nitrie acid reeyeled. 
2 Based on commercial oil. 


SUMMARY 


The study on the ozonolysis of Philippine unsaturated oils 
has been extended to lumbang [Aleurites moluccana (Linn.) 
Willd.] oil. The azelaic acid obtained was white crystalline 
flakes, the quality being much better than that obtained from 
rice bran oil. The average yield was over 25 per cont. 
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BOOK REVIEW 


Books reviewed in this section represent a selection from 
those received occasionally by the National Institute of Science 
and Technology and the Philippine Atomic Energy Commission, 
two sister agencies under the National] Seience Development 
Board. 


entific Thought. Some underlying concepts, methods and procedures. 
1972, 24 x 15.5 em, 252 pp. Price, $15 £5 60 F. 


This book is a collection of articles by eminent scientists in- 
vited by Unesco to explain ideas, methods or procedures which 
underline extraordinary discoveries and developments of the 
twentieth century. Scientific thought attempts an interdiscip- 
linary approach to problems common to both the natural sciences 
and the humanities, providing a philosophical framework in 
which these problems may be viewed, 

A quotation from Professor Salam neatly crystalizes this link 
between philosophy and science: 


We have always found that whenever a postulated symmetry principle 
was appearing to fail in natural phenomena, this must be due to some 
still deeper symmetry, with which it must be in conflict. We may, at 
a given time, fail io comprehend the aestheties of nature. When, how- 
ever, the full and final picture emerges one has invariably found thal 
the symmetries this exhibits are profounder s 


This search for the ultimate beyond the ultimate belongs to 
no one discipline; it is basie to many of the Subjects treated 
in this book and engages both the philosopher and the scientist. 


The Modern Hook Co. 
926 Rizal Avenue 
P.O. Box 632, Manila 
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